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ABSTRACT

The Confederated Tribes of the Umatilla Indian Reservation
and Oregon Department of Fish and WIdlife are cooperating in a
joint effort to increase steel head and re-establish salnon runs in
the Umatilla R ver Basin. As part of this program Bonifer and
M nthorn Acclimation Facilities are operated for holding adult
steelhead and acclimation and release of juvenile salnon and
st eel head.

Regul arl y-schedul ed maintenance was conpleted in 1988,

Equi pnrent and punps received regular nmaintenance and repair. The
alarm system was upgraded to activate the alarm faster than wth
the previous configuration. A survey was conpleted by an

hydrol ogist to determ ne the change of the Umatilla River contour
in the vicinity of Mnthorn after the flood in the spring of 1986,
and provide recommendations. A report will be submtted in 1989.

A total of 133 adult steelhead were collected at Threemle
Dam January through March and held at M nthorn. Thirty-one pairs
were spawned (22 pairs from Mnthorn and 9 pairs collected and
i mMmedi ately spawned at Threemile Dan). The 176,533 eggs were
transferred to Irrigon Hatchery for incubation and |later noved to
QGak Springs Hatchery for rearing.

Two marked adult steelhead returned to Bonifer in 1988.
However, 250 hatchery steel head released from Bonifer (about 10%
of total Umatilla River run) returned to the Threem|le Damtrap in
the lower Umatilla River in Fall 1987 through Spring 1988.

Acclimation and release of 101,000 fall and 106,000 spring
chi nook sal non were conpleted at Bonifer. At Mnthorn, 101,000 fall
chi nook and 30,000 sumer steel head were acclimated and rel eased.
These rel eases occurred in spring of 1988 w thout any major |osses
of fish. Substantial |osses of fall chinook salnon at M nthorn and
spring chinook salmon at Bonifer took place during fall acclimation
due to outbreaks of 1chthioohthirius.

The progress of outmgration for acclinmated releases was
nonitored at the juvenile salmonid trap |ocated at Westland

Di ver si on. Because the fish in each release were not uniquely
identified, fish size and mgration timng were used to discern
general trends. Data suggested that juvenile salnonids started

showi ng up at the trap within about 3 days after release until June
20, when sanpling was discontinued. Daily trapping rate was hi ghest
in My.

Collection of data to assess the holding and rearing
capacities of the tw acclimation facilities was initiated.
Tenperatures and di ssol ved oxygen were recorded. Contact was mnade
with the ODFW Eastern O egon Fish Pathology Laboratory to take
di sease sanples of Umatilla R ver sumrer steelhead broodstock for
noni toring purposes, to certify eggs, and to exam ne Bonifer and
M nthorn fish when the epizootic of Ich occurred. Fish Managenent



Consultants Inc. was hired to determne the nost efficient way to
use the Bonifer Facility. As part of their report, a survey to
estimate volune and area of Bonifer Pond was conpl et ed. A draft
report of recomendati ons was submtted.

Test and control groups (each group with three replicates)
were coded-wi re tagged by ODFWunder subcontract. Fish were tagged
for one experinent for fall chinook salnon, two experinents for
spring chinook salnon (spring and fall rel eases) and one experi nent
for summer steel head.
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INTRODUCTION

Backgr ound

The Umatilla River system has historically supported |arge
popul ati ons of anadronous salnonids, including sunmer steel head
(Oncor hvnchus  nyki ss), fall and spring chinook salnmon (0.
t shawt sha) and coho salnmon (0. Kkisutch). The only native
anadronous stock left in the basin is a small run of approxinmately
2,000 sunmer st eel head. This steel head run was suppl enented 1967
t hrough 1970 with Skanmania and |daho (Oxbow) stocks and Unmatilla
River stock in 1975 and 1981 to the present (CTU R 1988). The run
was 10% hat chery (adipose fin-clipped) fish in 1987-88 (the first

season that fin-clipped fish were differentiated). Large runs of
chinook and coho salnon were essentially elimnated in the early
1900's. Irrigation, agriculture, |ogging and hydropower are anong

the devel opnents that have inpacted all of these stocks in the
Umatilla R ver Basin.

A conprehensive plan devel oped by the Confederated Tribes of
the Umatilla Indian Reservation (CTUR) and the O egon Departnent
of Fish and WIldlife (ODFW was inplemented to bol ster steel head
and re-establish salmon runs in the Umtilla R ver Basin. Anong
the initial steps toward rebuilding the runs was construction of
two acclimation facilities conpleted on the Umatilla Indian
Reservation under the Fish and WIdlife Program of the Northwest
Power Pl anning  Council, and funded by Bonneville Power
Adm ni stration (BPA).

Facility Descriptions and Qperations

The Bonifer Pond Facility (Bonifer) is located on the upper
Umatilla River drainage at Meacham Creek river-mle (RM) 2.0.
Meacham Creek enpties into the Umatilla River at RM 79 (Figures 1
& 2). The pond enpties into Boston Canyon Creek which flows about
50 yards before its confluence with Meacham Creek. Construction
of water control structures conpleted at the outlet of an existing
pond was conpleted in the fall of 1983 and operations began in
early 1984. The 1.75-acre pond has 4.5 acre-feet of water (Fish
Managenent Consultants |Inc. 1988). The pond is fed by three
springs that originate from 1i/8 to 1/2 nmle away, the l|argest of
which parallels the railroad in a series of large pools before
enptying into Bonifer. A concrete fishway that is used as an adult
hol ding area, and a juvenile release culvert that runs parallel to
the fishway, are the two release structures at the outlet of the
pond.

The M nthorn Springs Facility (Mnthorn) is |ocated about four

mles east of Mssion, Oegon (Figures 1 & 2). M nthorn Springs
Creek is formed from the confluence of several springs |ocated
imedi ately south of the Umatilla River. The creek is about one

mle long, with the facility |located near the nmouth at Umatilla RM
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Figure 1. Umatilla River Basin and Confederated Tribes

of the Umatilla Indian Reservation (u).
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63. The facility was conpleted in Decenber of 1985 and first used
for juvenile acclimation in the spring of 1986. Two concrete
raceways (120 x 12 feet) were constructed for acclimtion and
hol di ng of juvenile salnonids. Water is punped about 40 feet from
M nthorn Springs Creek to the raceways. Water depth is wusually
held at 3 feet with a single-pass water punping rate of 800 gallons
per mnute (gpm) through each raceway. The facility has the
capability to release raceway outflows upstream or downstream of
the punp intake. This feature allows for either recycling of flows
(if desired) and release of juveniles downstream of the punp
i nt ake.

The Bonifer and Mnthorn Acclimation Facilities (BMAF) are
operated by CTUR with cooperation from ODFW The facilities have
been used for holding and spawning of adult summer steelhead and
for acclimation and rel ease of juvenile fall and spring chinook and
coho sal nbn and summer st eel head. The main goals of acclimtion
are to reduce stress from trucking prior to release and inprove
imprinting of juvenile salnonids to increase adult return to the

Umtilla R ver. In addition, it is desired to produce an
acclimation environnment that is favorable for snoltification. The
proposed Umatilla Hatchery will eventually be the source hatchery

for Bonifer and Mnthorn and the proposed Umatilla Satellite
Facility which may also be used to acclimte juvenile sal nonids.

Until that tine, fish are being acquired from various sources.

This report details activities associated wth operation,

mai nt enance and evaluation of the Bonifer and Mnthorn facilities
in 1988.

Proj ect (bjectives
The following specific project objectives for 1988 are part

of overall objectives to operate, mamintain and evaluate Bonifer
and M nthorn Acclimation Facilities:

1. Collect and transport adult steelhead from the |ower
Umtilla River to facilities.

2. Hold and artificially spawn adult steel head and transport
eggs.

3. Acclimate and release groups of juvenile salnmn and
st eel head.

4, Monitor general condition and health of adults and
j uvenil es.

5. Maintain, repair and service equipnent, building and
grounds.

6. Place tags in experinmental groups of juvenile spring and
fall chinook sal mon and sumer steel head for acclimation
st udi es.

7. Cooperate in data collection at juvenile salmonid traps
to determ ne salmonid species conposition and nunber.

8. Compare length frequency and descaling index of juveniles

during pre-rel ease.



10.

otain tenperature and dissolved oxygen data for both
acclimation facilities.

Collect snouts and information from coded-wi re tagged
adult salnonids returning to the Umatilla River and
gather information for harvest from the Colunbia River
and ocean.



MATERIALS AND METHODS
Col l ection and spawning of Summer Steel head

Adult steelhead were collected for broodstock through the
cooperative efforts of CTUR ODFW and Stanfield-Wstland
Irrigation District. Fish were trapped at Threemle Dam | ocated
three mles upstream from the nouth of the Umatilla River. The
dam has | adders on both the east and west sides. Both |adders are
being renovated under BPA funding as a part of the Umtilla
Fi sheries Restoration Program The trapping facility on the east
side was operated from October 20, 1987 through June 17, 1988.

Adult steelhead were differentially marked each collection
day and transported to acclimation facilities using a trailer with
a 400-gallon, aerated tank. Fish were checked for condition weekly
and sexual maturation nonthly until |ate March. When the first
fish began to ripen, they were checked for maturati on weekly. Ripe
fish were spawned by Irrigon Hatchery and CTU R personnel using
standard hatchery practices. Al fish were sorted for sex and
ri peness on the first day of spawning. Thereafter, all fenales
were checked weekly for ripeness, and males were handled as
necessary to provide pairing for ripe fenales. Each femal e was
spawned with only one male. Eggs from each pair (famly group)
were water hardened, placed in buckets, and transported to Irrigon
Hat chery to be incubated separately. Eggs from famly groups were
conbi ned when they were certified as being free from replicating

vi ruses. Eyed eggs were later transferred to Gak Springs Hatchery
for rearing. I ncubation and rearing of steel head eggs from adults
spawned at acclimation facilities wll eventually occur at

Umatilla Hatchery, scheduled for conpletion in 1991.

D sease Sanpling of Summer Steelhead - Umatilla River 1988 brood

Spawned adult steel head were sanpled for presence of selected
pat hogens by CODFW Northeast Oregon Fish Pathology Laboratory
(NOFPL) to certify eggs for transfer fromlIrrigon Hatchery to Cak
Spring for rearing. Additional sanpling as part of BPA s Fish
Health Monitoring Program was also perfornmed on spawned fish and
20 prespawn nortalities. Sixty-two spawned fish were sanpled(31
mal es and 31 fenales) for replicating viral agents. Ovarian fluid
from females or mlt from nmales and pyloric caeca, kidney and
spleen were sanpled for infectious henmatopoietic necrosis virus
(IHNV) and infectious pancreatic necrosis virus (IPNV). Ki dney
snears from 38 spawned adults were sanpled for bacterial Kkidney
disease (BKD) and 16 blood sanples were taken to test for
erythrocytic inclusion body syndronme (EIBS). Sanpl es of head
cartilage were taken to test for Mxosoma cerebralis (whirlin
di Sﬁase) from 44 fish and were assayed as pool ed sanple of two fi s%
each.




Ni neteen steelhead that died during holding and one fish
collected at Threem |l e Dam were al so sanpl ed. Ki dney snears were
taken for BKD and sanples of the |lower intestine were exam ned for
Ceratonvxa shasta. Cultures from the kidney were also taken to
test for typical bacterial pathogens.

Al tests were perforned at NOFPL by Warren G oeberg or Sam
Onj ukka except tests for whirling disease that were perforned at
the ODFW Fish Pathol ogy Laboratory at Corvallis by Harriet Lorz.
IHNV/IPNV tests were perfornmed on famly groups to screen the egg
take while all other tests were perfornmed on individuals or pooled
sanples of individuals to determ ne incidence of the pathogen in
t he stock.

Adult returns to Bonifer

The adult trap was operated at Bonifer from the begi nning of
January through the end of May to collect fish expected to return
t here.

Acclimation and Release of Juvenile Salmonids

Juvenile salnmnids were transported by ODFW from hatcheries
using 2,000 to 5,000 gallon liberation wunits. Transfers were
conpleted in one to four days. Juveniles were fed 3mm Bi onoi st
Feed twice a day, in the norning and the afternoon.

Mortalities were renoved daily at both facilities. Wen a
specific disease problem was apparent in nortalities or live fish,
or unexplained nortality was very high, ODFW pathol ogy personnel
were consulted

Transfer nortality (inmediate and delayed nortality) was
defined as all fish that die within 5 days of the last transfer

dat e. Total nunber of fish at release is estimted using CDFW
hatchery records, ODFW transfer and release reports, acclination
nortality records and ODFW tagging records. Nunber of fish

reported as tagged at release is estimted by sub-sanpling for
coded-wire tag retention just prior to release. Cipped fish are
those with an adipose fin clip for salnmon and a left pelvic fin
clip plus an adipose fin clip for steel head. Fish reported as
tagged have the correct fin clips and a coded-wire tag.

Sanples for length frequency data were taken using standard
CDFW t echni ques. The descaling index was conpleted in general
accordance with criteria used to index descaling at Snake R ver Dam
(Scully et al. 1984). Ten potential descaled areas were identified
(five sections on each side of the fish). These scaled sections
are above a line extending from the vent to the insertion of the
pectoral fin. Descaled fish is defined as one with a loss of
greater than 40% of the scales in at least 2 of these ten sections.
Partial descaling addresses smaller loss in scaled areas. We
defined partial descaling as greater than 3% of the scales on at
| east one side of the fish.



Tenperatures reported associated with specific acclination
periods are data from hourly readings that correspond to the date
of first transfer to the last date of release unless otherw se
i ndi cat ed. I nconpl ete tenperature data are available for portions
of sone acclimtion periods. Al available data are reported.

Percent body weight of food fed was determ ned wth poundage
transferred (CDFW Transfer Reports) and pre-rel ease sanpling data
(nunber per pound and estinmated nunber of fish at rel ease).

Outmigration Monitoring

Juvenile salmnids were collected in the trapping facility
(snolt trap) at Westland Diversion (RM 27), about 54 and 36
rivermles downstream from Bonifer and Mnthorn, respectively.
This was the only place that the outmgration of juvenile sal nonids
was nonitored downstream fromthe release sites in 1988. The trap
was set on 3/25 and operated until 6/29.

Fish length, species and mark were recorded on an enunerated
subsanpl e of fish. The total nunber of fish in the trap was
estimated by counting the nunber of fish in a "net" and estimating
the nunber of fish in each net thereafter. The fish in every fifth
or sixth net were actually counted to adjust the estimated nunber
of fish in each scoop because a decreasing nunber of fish were
being renoved fromthe trap as they were counted.

The trapping facility is small and causes fish to be stressed
when rowded. A new snolt trap facility is scheduled to be built
as a part of the new Westland screens in 1990

Assessnent of Acclinmation Facilities

As part of the Northwest Power Planning Council's Fish and
Wldlife Program the Umatilla Hatchery wll provide increased
juvenile salnmonid production for the Umatilla River Basin.
Speci es-specific carrying capacities at the BMAF for both juveniles
and adults at various tines of the year are to be cal cul ated based
on water quality and quantity. Progress toward collecting the
necessary data was initiated in 1987 and continued in 1988.

Automatic tenperature recorders (Ryan Tenpnentors) were

installed at both facilities in late 1987. One was installed at
Bonifer outlet and the other at the punp intake at M nthorn.
Tenperatures were recorded hourly. Qperational data, which

i ncluded dissolved oxygen and other tenperatures, were recorded
starting in March in the Mnthorn raceways and at Bonifer at the
outlet and spring inlets. COperational data were generally recorded
daily when juveniles were being held. During non-acclimation
periods, data were recorded weekly. Oxygen data from M nthorn were



collected at the punp intake during non-acclimtion periods and in
the raceways during acclinmation because the latter were the
environmental conditions to which the fish were exposed.

A Request for Proposal was distributed for evaluation of
Bonifer to increase efficiency and address past problens. From
the proposals received, CTU R and BPA concurred in selecting Fish
Managenent Consultants to conplete the eval uation

Accl i mati on Research

The first steps toward setting up a research program to
determne the benefits of acclimation were initiated in 1987 and
were continued in 1988.

Juvenile salnonids were tagged and marked by ODFW under

subcontract . Information reported is from ODFW Coded Wre Taggi ng
Qperation Sumaries. Three replicate tag codes were used for each
test (acclimated) and control (non-acclinmated) group. Chi nook

sal non were coded-wire tagged (CM) and given an adi pose fin clip.
Summrer steel head were CWM and had both the adi pose and left pelvic
fin clipped.

Adult sal nonids marked to indicate the presence of coded- wre
tags were collected at Threemle Dam  Snouts were taken and data
for each fish were recorded. Snouts were sent to ODFW for tag
renoval and decoding along with associated data.



RESULTS AND DISCUSSION
Facility Maintenance

Various mai ntenance activities at Mnthorn were conpleted in
1988. Al electrical and punping equipnent was checked, and
serviced if necessary, before each acclimation group was delivered.
The alarm system was wired to activate the alarm as soon as the
main punp shuts off (instead of waiting until the water |evel
drops). In addition, an alarm bypass was installed so that the
alarm would not automatically be activated at the tribal police
when we chose to draw down the raceways. A horn was installed to
alert personnel at the facility should the alarm be activated while

they are on site. Gates and screens at the punmp intake and the
inlet and outlet of the raceways were cleaned daily, or nore often
as required while fish were being held. During other times the

intake and adult holding areas were cleaned as necessary.

An hydrologist was hired to review survey work at M nthorn
and conplete any additional surveys necessary to evaluate
alternatives to address fish passage problens associated with the
change in streantourse of Umatilla River as a result of the flood
in February 1986. A report will be submitted in 1989 detailing
options and the nobst viable and cost-effective neasures from a
hydr ol ogi ¢ st andpoi nt .

Rout i ne mai ntenance work at Bonifer consisted nostly of weed
abatenment in the work area around the outlet and clearing around
and mai ntenance of the electric fence. The cobble barrier at the
inlet of Bonifer Springs CGreek was rebuilt before the first group
of fish was transferred to the facility. An attenpt was nade to
draw down the facility during the sumer to dry out the bottom and
di scourage aquatic weed growh. Spring sources that enpty directly
into the pond at pond operating level precluded drying of the
bottom and energent plants appeared to thrive in the sem -noist
mud. If anything, growh appeared to be greater in nunber and
density than when the pond was |eft alone.

Col l ection and Spawning of Adult Summer Steel head

A total of 133 adult steel head were trapped at Threem | e Dam
and transported to Mnthorn (Table 1). The ability to trap all
fish passing the dam allowed us to capture nore fish at one tine
for spawning, therefore transport of fish was not necessary as
frequently as in past years. Fish were collected from January
through March and held through April. Fish collected in April were
spawned at Threem |l e Dam w thout transport. Fish were collected
| ater than we had originally planned because the run returned | ater
t han nor nal . About 45% of the run passes the trap by the end of
January in a normal year, but only about 10 percent had passed in
the 1987-88 season (Figure 3).
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Tabl e 1. Col l ection and transport of steelhead broodstock - 1988. 1/

Date Males Feral es Tot al Mar k

January 22 13 8 21 right operc'le punch
January 25 12 17 29 Left opercl e punch
February 16 25 25 50 dor sal fin punch
March 18 14 19 33 none

TOTALS 64 69 133

Revi sed 7/22/89 File:102:STCOL88A

1/ All adults trapped at Threenile Dam
No adi pose fin-clipped fish were spawned.
All fish transported were held at M nthorn,

11
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Prespawning nortality during the adult holding period at
M nthorn was 39% (Appendix A). This was much hi gher than previous
years at Bonifer (24% 1987; 22% 1986; 10% 1985; and 8% 1984), but

still less than at McNary Dam before the conpletion of the
acclimation facilities (52% 1983). A total of 52 adults died prior
to conpletion of spawning in late April. Prespawning nortality
was much higher in females (53% than in nmales (26%. This may

have been due to the fact that fenmales were checked for ripeness
every spawni ng (weekly) while nmales were only handled to the extent
needed to find the required nunber of ripe individuals to pair with
femal es.

“emales at M nthorn (22 which represent 34% of those collected
and he_d4) were spawned in addition to nine females collected znd
spawned at Threem |l e Dam and an estinmated 176,533 eggs were taken
(Appendi x A). Average fecundity was 5,695 eggs per fermale. It
was not necessary to discard any eggs this year because the results
of all IHN and IPN viral sanples were negative.

Conmparing the percent of spawned fish by nonth to the
distribution of the run by nonth, it appears that the percentage
of spawned fish collected in January was nuch | arger than necessary
to have represented the run. About 34% of the spawned fish were
collected in January, whereas only about 10% of the fish had
mgrated to the trap by that date (Figure 3). A | arger percentage
of females collected in January (11 of 25) were spawned conpared
to those collected in February (5 of 25) and March (6 of 19) fish
(Appendi x B). There was no apparent trend between collection and
spawni ng ti mes. On the first spawning day, two fenmales from each
of the collection dates were spawned (Appendix B).

Disease S8ampling of Summer Steelhead - Umatilla River 1988 brood

The only fish pathogens detected were spores of Ceratonvxa
shasta in 9 of 20 adult nortalities and aerononad-pseudononad
bacteria in 8 of these same 20 fish. None of the pathogens for
which tests were performed were detected in fish spawned (Table
2).

Adult returns to Bonifer

Two adult steelhead were caught in the trap at Bonifer in
1988. However, 10% of the adult steelhead captured at Threemle
Dam (about 250) had adipose fin clips and are presuned to be from
previous Bonifer releases. Several steelhead were observed in
Meacham Creek near the nouth of Boston Canyon Creek in March and

April. Sonme of these fish may have been those expected to return
to Bonifer, but low flows in Boston Canyon Creek evidently
attracted few fish. Two steel head redds were found in the |ower

one mle of Boston Canyon Creek this year. None were observed | ast

13



Table 2. Results of disease sampling of summer steelhead spawned
and prespawn mortality in 1988 for Umatilla River broodfish.

Group Test Incidence Comments
Spawned IHNY 0/31 spawned pairs sampled
IPNV 0/31 spawned pai rs sampled
EIBS 0/16 spawning started before sampling commenced
BKD 0/38 spawning started before sampling commenced
wWhiriing 0/22 of pooied (two fish) samples (44 fish total)
disease spawning started bef-re sampling commenced
Morts Ceratomyxa 9/20
shasta
Aeromonas/ 8/20 not at levels zcor 3¢ <«d lethal for fish
Pseudomonas
BKD G/20
Revised 01/05/90 PTL Filename : 102 : DISES88A

One of the 20 mortalities was collected directly from Threemile Dam.
A1l other fish were transported and heid at Minthorn Acclimation Facility.
Data provided by ODFW Eastern Oregon Fish Pathology Laboratory.
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year, al though 8 were observed in 1986 and 10 in 1985. Mbst adults
destined for Boston Canyon Creek from the natural production and
hat chery (Bonifer) releases are believed to have spawned in Meacham
Cr eek.

Acclimation and Release of Juvenile S8almonids

Six groups of acclimated juvenile salnonids (353,000 fish)
were anmong the alnost 5 mllion salmon and steel head rel eased into
the Umatilla River in 1988 (Table 3). Fal | chinook acclimated in
Bonifer and Mnthorn in March had two tagcodes for fish at each

facility (Table 4). Al other acclimted groups were part of
facility evaluations, with three tagcodes for each test
(acclimted) and control group (unacclimted - kept at the hatchery
until release). Fall chinook salnon have been released in the
Umtilla River every year since 1982 and from acclimation
facilities since 1983 (Table 5). Tule stock fall chinook were
initially released in 1982. Since then all releases have been
upriver bright stock (Bonneville). This is the third year that
spring chinook salnmon of Carson stock via Lookingglass Hatchery
have been acclimated and rel eased. Sunmmer steel head of Skanmania
and Oxbow stocks were released 1967 through 1970. In 1975, one

release of Umatilla stock steelhead occurred and fish rel eases
every year since 1981 have been fromthis stock. Coho sal non were
not acclimated this year, but were all released directly into the
river (Table 6). Control releases for acclimation studies went
into an enpty raceway at Mnthorn, and in Meacham Creek adjacent
to Bonifer.

There were no disease problens during spring acclimation.
Both facilities experienced epizootics of Ichthyophthirius (Ich)

in the fall. The specific fish |losses and treatnment are discussed
under each acclimation section. Columaris, which has been
encountered in the past, was not a problem at acclinmation

facilities this year.

Acclimation at Minthorn

Fall chinook salnon - 3/8 to 3/24-25

The first lot of fish held at Mnthorn in 1988 was yearling
fall chinook salnon (1986 brood) that were reared at Bonneville

Hat chery (Table 3). ODFW transferred fish into the facility on

3/8 fish were releases on 3/24-25. Fish of two different tag
codes were held together at the hatchery and were not specifically
transferred into the upper or |ower raceway. Transfer nortality

totaled 160 fish while nortality over the 17-day acclinmation period
was 252 (includes transfer nortality).

Tenperature ranged from 5.6 to 10.3 and averaged 7.9 degrees
C (Appendix D). Di ssol ved oxygen ranged from 7.5 to 13 ppm
(Appendi x E). Fish in each raceway were fed 0.9% body weight of
food per day. Fish were sanpled at 8.8 /lb. just prior to rel ease.
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Table 4. Liberation information for fall chinook salnon coded-wre tagged
and released in the Umatilla River Basin in 1988.

Br ood Tot al Rel ease Si ze Sunber CWT Rel ease
number time (=/1b.) tagged code | ocation
86 52, 317 Mar 88 8.8 42,068 074038 M nt hor n
86 18,4741 Mar 88 8.8 38,978 074039 M nt horn
100, 791 81, 046
86 50, 480 Apr 88 10.2 39,509 074036 Boni f er
86 49, 070 Apr 88 10. 2 38,405 074037 Boni f er
-~ = —W-\— ====z=====
99, 550 77,914
87 1,886,757 May 88 68. 3 198, 285 075007 Uma RM 23
87 1,823 Nov 88 9.8 4,438 074539 Minthorn
87 4,660 Nov 88 9.8 4,289 074540 M nt horn
87 4,925 Nov 88 9.8 4,533 074541 Minthorn
14, 308 13, 260
87 26,858 sov 88 8.6 24,636 074536 Cra RM 63
87 25,493 Nov 88 8.6 23,103 074537 Cma RM 63
87 27,330 Nov 88 8.6 25,089 074538 Uma RM 63
79, 681 73,148
Revised 01/03/90 PTL File : 102 : TGCHF88A
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fable 5. Juveaile steelbead and salaon relesses in the Daatilla River Basia - 1980's [1).

Species  Sumer Fall Spring
Steelhead Chinook Chinook Coho
Salaon (2] Salaca Salaoa
Ares Lover Uppec  Bonifer Lover Upper  Bonifer Xiathora Lover Upper  Bosifer Lover [Kiathera
Uaatilla Usatills Unatills Usatilla Daatilla  Usatilla Unatilla
Teat i ‘ '
: . H
198! 11,558 6. 0 (] ] 0. ] 0 0. 0 0
(s) ‘ : :
1,400 : : ]
{s1) ' ' :
: : ;
1982 §9,40 0 3,828,500 0 0 0, ] (] 0 0 0
{1) S 14 ' '
81,80 : H :
C s s
1983 60,500 0 E 0 $0,500 20,000 ¢ E ] ] 0 ] ¢
(1) ‘ {1) {1 : '
52,100 ' : :
(s3] ' E E
E11] 0 51,039 1 636,758 les 0 53,308 0. L] 0 0., 0 (]
iy ¢ (s3l3] {1] {1] : :
22,000 ; H H
o s s
198§ ] 53,850 1 3,021,893 60,490 131,688 0. ] 0 0., 0 ]
{sr) 1 (s}{3] {7l {1) ' :
03¢ 50,000 , H
(s1) E {sy}l4] : E
1986 ] 54,11 E .03 aill 0 100,000 80,841 E 0 300,442 99,010 E 0 ]
(N, (s3] (n {33 {1} {1} 3
H 15,51} 15,000 |
5 {s1} {sy]l4] E
1§11} [,48§ ] ; 1,476,565 0 102,363 11,10 5 0 169,100 89,047 E 186,660 161,889
{2)15] E {s1]{€] (1} {0 E {s1) (Nl {1]
] ) ()
1988 9 {0,190 10,549 E 31,316,001 19,681 99,550 115,199 E 156,312 210,496 101,427 5 996,43
{ni] (r)1s] (1) E (sy}i6a1) (1] {s) (s} (b I () [20] {nn: il
H H H
232323323223223833222233322223283283383333383 302222 s2333z3:3: Ss3III2333333333332325333552250522255552353223222522235232355323 35532

Revised 1/31/89 PTL

[1) 7 = fish releases as yearliags, just prior to dovastresa migration
87 s fish released as sub-peatlings; fall chiscok salaca vill sigrate [olloviag release;
steelhead sad spring chinook salnoa will rear aaother jear.

(2] Salaoa release in 1982 vas tule stock, all others bave deea wpriver brights -- the desired stock.

(3] Magerlings zeleased below Threemile Dan to aveid loss ia icrigation diversioas.

[4] Sub-yearliags vere reared at facilities ia sunser and relessed in late October at yearling sise (11 to 16/18.).

{5] Saall celease ia Keachas Creek (RN 11) due to [NN & IPN virus probleas with steelbead eggs takea ia 1334,

(6] Plsh celeased at Steelhead Park aear Nermiston.

(1] Fish released belov Vestland Dan (Staafield aces}.

[8] 2,000 {3 the estimated auaber of survivors [ron the esergency relesse.

(8] Includes doth experineatal control geoup sad gradeouts froa 48 brood year
Does ol include 24,618 uafed fry released ia the S. Pork of the Usatilla because these vere sot sarked.

{10] Iacludes both experineatal and noa-experiaeats} fish.

18
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Tabl e 6. Li beration information for all coho salnbn coded-wre
tagged and released in the Umtilla River Basin.

Tot al Rel ease Si ze Number CWr Rel ease
Br ood nunmber time (#/1b.) tagged code | ocati on
85 37, 245 April 87 13.5 13, 440 073617 M nt horn
85 53, 754 Apri | 87 13.5 19, 879 073624 M nt horn
85 70, 890 Apri | 87 13.5 26, 740 073625 M nt horn
______VV. """ -
161, 889 60, 059
86 68, 208 March 88 16. 8 20, 592 074356 L Um R
86 73, 650 March 88 17.3 19, 038 074357 L Um R
86 61, 606 March 88 15.7 18, 588 074358 L Umm R
203, 464 58, 218
m m_-_-_:::::::::::::::::::::::- P Y Y T T T T F - e s
Revised 01/03/90 PTL File : 102
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O the estimated 100, 791 fish rel eased, pre-rel ease sanpling

i ndicated 81,046 were tagged (Table 4). Length frequencies of
mar ked and unmarked fish were simlar to each other (Figure 4). The
percentage of fish with total descaling was snall, while that of

partial descaling was about 54. Marked fish did not appear to have
di fferent amounts of descaling conpared to unmarked fish (Appendi x
C).

Sumrer steelhead - 3/25 to 4/18-19

The second lot of fish acclimated at Mnthorn were 1987 brood
sunmer steelhead from adults spawed at CTU R acclination
facilities, transferred to Irrigon Hatchery for incubation, and
shipped as eyed eggs to Qak Springs Hatchery for hatching and
rearing (Table 3). Fish were transferred to the |ower raceway on
3/25 and rel eased 4/18-19. These were the first sunmer steel head
tagged and released into the Umtilla River (Table 7), although
hatchery fish have been released since 1967. Transfer nortality
was 68 while nortality was 184 (including transfer nortality) over
the entire 25-day acclimation peri od.

During acclimation, tenperatures ranged from5.6 to 13.1 with
an average of 9.0 degrees C (Appendi x D). Di ssol ved oxygen ranged
from7.8 to 13 ppm (Appendi x E). Fish were fed 0.8% to 0.9% body
wei ght of food per day until their release at 7.4/1b. on 4/18-19.
O the estimated 30,549 fish released, pre-release sanpling
i ndi cated 29,475 were tagged (three tagcodes). A control group of
an estimated 30,757 fish, with 28,592 simlarly tagged fish (three
tagcodes), was released at 6.5/1b. concurrently at the facility as
an acclimation experinent (Tables 3 & 7).

Length frequencies for marked and unmarked fish were not
differentiated. The length frequency for acclimted fish was very
simlar to wunacclimated fish (Figure 5). The percentage of
partially descaled fish was 1.8 for control fish wth alnobst 70%
of thembeing partially descaled. Test fish |ost fewer scales with
essentially no fish being descal ed and only 20% havi ng even parti al
descal ing (Appendix O).

Fall chinook salnmon - 9/14 to 11/3-4

The final transfer of fish into Mnthorn was 1987 brood fal
chinook salnon reared at Irrigon Hatchery (Table 3). Fish were
tagged with three different tag codes and were not segregated by
raceway (Table 4).

Qperating procedures at the facility were adjusted according
to changes in the availability of the water supply previous to
accl i mati on. Low flows from Mnthorn Springs could not sustain
the fl ow necessary to provide 1600 gpmto the raceways. Evidently
the drought conditions prevalent in the area affected the springs
flows. W recirculated a portion of the raceway outflow for the
first time since the facility began operation in 1986 in order to
suppl enent the spring flow and maintain 800 gpm in each raceway.

20



Table 7. Literation information for all summer steelheac codea-wire
tagged and released in the Umatillia River Basin ir 19388.

Total Release Size Numrber CWT Release
Brood number time (#/1b.) tagged code iocation
87 10,187 Apr 88 7.4 9,829 073859 Minthorn
87 10,075 Apr 88 7.4 3,721 073860 Minthorn
87 10,287 Apr 88 7.4 9,925 07386 Minthorn
30,549 29,475
87 10,423 Apr 88 6.5 9,689 073856 Uma RM 63
87 10,171 Apr 88 6.5 9,455 073857 Uma RM 63
87 10,163 Apr 88 6.5 9,448 073858 Uma RM 63
30,757 28,592
Revised : 01/05/90 PTL File : 102 : STSTG88A
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Di ssol ved oxygen as low as 6.0 ppm (6.0-6.6) was observed at
the punp intake in late July through early Septenber before the
acclimation period, however these had returned to above 7.0 by
Septenber 8 (Appendix E). Dissolved oxygen readi ngs when the punps
are not being run are slightly bel ow t hose which would occur in the
raceways iif the punp was turned on, because sone aeration
presumably occurs at the head of the raceway. Reuse of water was
restricted to the mninmum vol ume necessary to maintain flow of 800
gpm in each raceway.

CDFW transferred fish on 9/14, and they were rel eased 11/ 3-
4. Transfer nortality was 192. Fish were fed 1.3% body weight of
food per day.

The DO was above 7.0 on alnost every day at the head of both
outlets, although it was below this level on two occasions (9/25
and 10/17; Appendix E). The recorded DO at the outlet dipped
slightly below 7.0, the Ilevel considered safe for salnonids
(Leitritz and Lewis 1980) only once during acclimtion (both
raceways on 9/25). The potential inpact of low DO that is not
evident in the data should be stressed because 1) t hese
concentrations may not indicate the actual mninuns to which fish
were exposed and 2) although DC levels were generally above 7.0
ppm at the head of either raceways on all but two occasions, the
DO at the outlet was recorded as low as 4.7 ppm and was below 7.0
on 34 occasions (Appendix E).

Except for the previously nmentioned notes, accl i mation
proceeded normally until the weekend of 10/1-2. On these days the
fish appeared lethargic, did not feed as well as wusual, and
nortalities had increased slightly. Addi tional dead fish were
di scovered Monday and consequent inspection of sone noribund fish
reveal ed pinkish, nucus-clogged gills, wth all fish inspected
exhibiting small to |large extensive areas of necrotic gill tissue.
The ODFW Eastern Oregon Fish Pathology Laboratory (NOFPL) in La
Gande was immediately notified and arrangements were nade to
exam ne noribund fish. Micus snears and gill exam nations reveal ed
a heavy infection of what was diagnosed to be lchthvonhthirius
("Ich"). Tissue sanples and snears ruled out other pathogens.
Fish were immediately taken off feed and treatment with formalin
was recomrended by NOFPL personnel and other ODFW pat hol ogi sts and
hat chery nanagers. In addition, sinple daily flushing has been
shown to be effective w thout chem cal use. The severity of the
infection pronpted CTU R personnel to use both treatnents.

Fish were treated with formalin daily from |-2 hours at
concentrations starting at 1:7000 and increasing to 1:5500. Each
raceway was flushed daily. An additional treatnent for 5 hours at
1:40,000 was added 10/12. Regul ar treatnments (1:5500) were
di sconti nued 10/20 and |lowlevel treatnments were continued through
1/26. Flushing was continued until release. After treatnment fish
were fed 2% body weight of food per day.
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Most of the nortality was estimated by volune (trash cans and
bucket s). It was estimated that about 67,000 fish had died and
that 11, 000 renai ned.

As health of the fish appeared to inprove fish were fed up to
2.0% body weight of food per day was fed. A sanple of fish was
exam ned on 10/27 by Warren Groeberg, NOFPL, and few Ich were found
on the gills, while none were detected on the skin. Fish were
cleared for release.

Di ssol ved oxygen during acclimation ranged from 4.7 to 11 ppm
(Appendi x E). Tenperature ranged from 9.3 to 17.1 and averaged
13.6 degrees Cel sius (Appendix D).

Length frequencies for nmarked and unmarked fish were not
differentiated. The length frequency for acclimted fish was
shifted to the left slightly (Figure 6), as would be expected due
lack of feeding just prior to, and during treatnent, and as
indicated by their snaller average weight. The fish were
subsanpl ed at 9.8/1b. just before release on 11/3-4. The percentage
of fish with total descaling was less than 1% for both acclinmated
and non-acclimated fish, while that of partial descaling was nuch
greater for control fish (Appendix C).

Most fish were counted with a fish counter and the |ast few
were counted by hand. Total was estimated to be 14,408 while
sanpling indicted the nunber that were tagged was 13, 260. Loss
over the s5l1-day acclinmation period was estimated at 82%

A control group of an estimted 79,681 fish from Irrigon
Hat chery was released inmediately follow ng the rel ease of the test
group at Mnthorn. The control fish averaged 8.6/1b. with pre-
release sanpling indicating 73,148 of these being tagged.
Columaris di sease was discovered in control fish at the hatchery
while test fish were held at M nthorn. The control group was
treated with Terramycin at Irrigon Hatchery, certified and held 10
additional days to clear the Terranycin before release (Table
3).

Acclimation at Bonifer

Fall chinook salnmn - 3/9-10 to 3/25-28

The first ot of fish acclimated at Bonifer in 1988 consisted
of 1986 brood vyearling fall chinook salnon (Table 3). ODFW
transferred the fish from Bonneville Hatchery to Bonifer on 3/9-
10 and rel eased 3/25-28. Fish were CWI with 2 tagcodes (Table 4).
Transfer nortality was 64 while observed total nortality recorded
over the 19-day acclimation period including transfer nortality was
165 fish. Because silt and vegetation cover nmuch of the bottom of
Bonifer, observed nortality is not a total count, however few
plants had grown by this tine and this count was considered

25



9Z

PERCENT FREQUENCY

26

22 -

20 —

16-1

14 —

12 —

10

o

Figure 6.

/AN

T T T T""‘
102 127 152 177
FORK LENGTH (mm)
TEST (N=253) + CONTROL (N=292)

Length frequencies of experimental groups of fall chinook salmon released
at Minthorn 11/3-4 - test versus contral group.

T

202



relatively accurate. The snmall count indicates that heavy
nortality did not occur. Tenperature during acclinmation ranged
from 5.0 to 9.7 March 9 to 24, averaging 7.2 degrees Celsius
(Appendix F). Dissolved oxygen ranged from 7 to 12 ppm  (Appendi x
G)., Fish were fed fromO0.9 to 1.0% body wei ght of food per day.

A fish counter was installed on 3/25 and it had recorded
55,000 fish by 3/27. Problens with battery termnal connections
precluded counting all of the fish. The last few thousand fish
had te be seined/crowded out of the pond on 3/27 because it was
not totally drainable after all of the deposition of gravel from
Bostorn Canyon Creek at the outlet in past years. The nunber of
fish released was estimated using nortality records.

Fish were sanpled just before release on 3/25-28 at 10.2/1b.
(Table 3). O the estimated 99,550 fish that were rel eased, pre-
rel ease sanpling indicated 77,914 had coded-wire tags (Table 4).
No fish were observed in the inlet spring flow or the pond on the
norning of 3/28. Stoplogs were replaced to refill the pond
Length frequencies of marked and unmarked fish are simlar (Figure
7) . The percentage of fish with total descaling was about 3%, the
hi ghest anong the six groups acclimated this year. Marked fish did
not appear to have different anounts of partial descaling conpared
to unmarked fish (Appendix O).

Spring chinook salmon - 3/29 - 4/1 to 4/20

The second lot of fish acclinmated at Bonifer was yearlings
from the 1986 brood of spring chinook salnon reared at the
Bonneville Hatchery (Table 3). CDFW transferred fish to the
Bonifer Facility on 3/29 - 4/1. Test and control groups were each
coded-wire tagged wth three different tagcodes (Table 8).
Transfer nortality was 94 while total nortality was 213.
Tenperature during acclimtion ranged fromeé6.1 to 13.3 4/7-19, with

an average of 9.4 degrees Cel sius. Di ssol ved oxygen ranged from
8.7 to 12.1 ppm (Appendix G . Fish were fed 1.0% body weight of
f ood per day. On 4/6 it was noted that the screen at the outl et

of the pond was not pushed down far enough, and a snmall gap at the
bottom all owed fish to escape. The situation was corrected, and
the acclimation continued as normal with the remai nder of the fish.
However, feeding amounts were reduced following 4/6 and were based
on feeding acitivity of the remaining fish

Size of test fish at pre-release sanpling was 10.1/1b. while
control fish averaged 8.7/1b. at release (Table 3). There is no
reason to believe that the nunber per pound estimate was not
representative of fish in the pond. However, given that the test
fish were at 10.15/1b. at transfer and that they were being fed at
1% body weight, the outmgration of larger fish is a nore likely
explanation for the small size, rather than a lack of growth
Length frequencies of test and control fish are very simlar
(Figure 8). Descaling indices did not appear to be different
bet ween marked and unmarked fish, although total descaling was over
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Tabl e 8. Li beration information for all spring chinook salnon
coded-wire tagged and released in the Umtilla River Basin.

Tot al Rel ease Si ze Nunber CWT Rel ease
Br ood nunber time (*"/1b.) t agged code | ocation
86 35, 946 Mar-Apr 88 10.1 26, 640 074325 Bcni f er
86 35, 148 Mar - Apr 88 10.1 25, 863 074326 Boni f er
86 35, 137 Mar - Apr 88 10.1 25, 853 074327 Boni f er
106, 231 78, 356
86 34,187 Apr 88 8.7 26,319 074328 Um RM 23-69
86 73,573 Apr 88 8.7 25,722 074329 Um RM 23-69
86 34,118 Apr 88 8.7 26,252 074330 Um RM 23-69
101, 878 78, 293
87 416 Nov 88 21. 4 410 074420 Boni f er
87 399 Nov 88 21. 4 393 074423 Boni f er
87 381 Nov 88 21. 4 376 074424 Boni f er
1,196 1,179
87 26, 109 Nov 88 11.1 25,987 074427 Uma RM 89
87 24,183 Nov 88 11.1 24,070 074429 Uma RM 89
87 25, 475 Nov 88 11.1 25, 356 074430 Uma RM 89
75, 767 75, 413
Revised :01/03/90 PTL File : 102 : CHSTG88A
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1% in the test fish. Partial descaling was actually lower in the
test fish (Appendix C).

A counter was installed on 4/19 to determ ne the approximte
nunber of fish that renmained in the pond. On 4/20 the remai nder
of the fish (about 12,000) were seined and crowded through the
counter. Flow in the Umatilla River was dropping dramatically.
After releasing the first group of control fish (45,461) on April
18, flow appeared to be heading for a drastic reduction and it was
guestionable as to whether the acclimated fish and the newly-
rel eased control fish would have adequate flow for a successful
mgration. The validity of a true test of acclimtion was assessed
at that tinme. The decision was nmade to scrap the experinent due
to the unknown acclimtion time and nunber of the majoirty of test
fish and the desire to nmaximze the survivial of the rest of the
control group which would be jeopardized severly by relesing them
above Westland snolt trap. The remainder of the control fish
(56,417) were released at Stanfield in the lower Umatilla River
(Table 3).

Spring chi nook salnon - 9/13 to 11/10

The third ot of fish acclimated at Bonifer was subyearlings
from the 1987 brood of spring chinook salnon reared at the

Bonneville Hatchery (Table 3). ODFW transferred fish to the
Bonifer Facility on 9/13. Test and control groups were each coded-
wire tagged with three different tagcodes (Table G. Tr ansf er
nortality for the test group was 18. Tenperature during

acclimation ranged from 85 to 16.9, wth an average of 13.3
degrees Celsius during the 58-day acclimtion (Appendix F) Fi sh
were fed 1.4% body weight of food per day until 10/14.

The potential for |low DO may often be present at Bonifer as

plants start to die off in late sunmer and early fall. Low DO was
observed in August, but seenmed to inprove by the week before
transfer. Br eakdown of accurul ated organic material at the outlet

caused extrenme depletion (< 5 mg/l) of oxygen shortly after fish
were transferred on 9717 and several tines thereafter (Appendix
G). Fish evidently avoided the area next to the outlet. Oxygen
concentrations to which fish were subjected are nore accurately
reflected by readings recorded at a stake anchored in the mddle
of the pond. It must again be enphasized that DC nmeasurenents at
Bonifer were rarely taken before 10:00 a.m, and probably do not
reflect the mninmum oxygen to which fish were exposed.

On 10715, the technician noted a |large nunber of nortalities

and many lethargic fish in the shallows. I nspection of the fish
reveal ed a heavy infection of Ich, with a few parasites already
visible on the skin. Fish were taken off feed and a |owlevel

fonnalin treatnent (24-H at 1:40,000) was begun after inspection
of the fish and confirmation of "Ich". On 11/4 we decided to go
with a heavier (1:15,000) treatnent for a shorter period of tinme
(12 hr) because we were having trouble getting drippers to work all
ni ght . This allowed us to be at the site for nost of the
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treatment, so that we could nonitor the three drippers at each
inlet more carefully. Exam nation of a sanple of fish at Bonifer
on 11/8 by the project biologist revealed that the nunber of Ich
per gill arch was very |ow After consultation with Wrren
G oeberg, it was decided to release the remaining fish.

Retrieval of nortalities at Bonifer was very difficult due to
thick algal and aquatic nacrophyte beds. Upon release fish were
counted with an electronic counter (the last few were counted by
hand) . The release count of 1,196 fish indicated 98% nortiality
had occurred.

Fish were released on 11/10 at 21.4/1b. O the estinmated
1,196 fish released, pre-release sanpling indicated 1,179 were
t agged. Because so few test fish survived acclimation, contro
fish were treated as production fish, and were at rel eased on11/10
at Corporation instead of next to Bonifer. O the 75,767 contro
fish released (at 11.1 fish/lb), 75,413 were tagged. Length
frequencies of sanples of test and control fish are sonewhat
different (Figure 9). The snaller size of the test fish was nost
likely due to disease, Ilethargic feeding and total abstinence
during treatnment. The percentage of fish with severe descaling was
zero, while that of partial descaling was very simlar between test
and control groups (Appendix C).

Qut m gration Monitoring

Data were collected at the juvenile salmonid trap (Westl and).
Extensive overlap in the length frequencies of various release
groups at release precluded use of length frequency as a reliable
nmet hods to distinguish group at the juvenile trap. Peaks in daily
rates suggest that fish can mgrate to the trap from release
facilities as quickly as 2-3 days, as seens the case for rel eases
in late March. The trend did not hold up for the rel eases around
the 20th of April. The nunber of fish declined (probably due to
prevailing drop in flow) and did not pick up again until md-My.
Trap counts seemto suggest that the majority of fish in the system
mgrated in My (Appendix H).

Assessnment of Acclimation Facilities

Tenperatures and D.O neasurenents that were recorded at the
acclimation facilities are reported with associated acclination
periods and in Appendices D and F.

Fi sh Managenent Consultants net with Tribal Biologists severa
times before, during and after the biol ogical evaluation of Bonifer
was conpl et e. They were contracted to:

1) review docunents related to past operations,

2) determine data needs beyond those data already being
col | ect ed,

3) conplete a field survey of the pond and its spring sources,
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4) coordinate design at the Bonifer outlet in Boston Canyon Creek
with an ongoing Habitat Project,

5) observe daily operations,

6) becone famliar wth current procedures and structures
relating to fish rel ease,

7) in cooperation with CTUR, collect data necessary for anal ysis
of the system and

8) submit a draft and final report detailing reconmendations.

Their recommendations were presented in tw parts. The first
recommendations were to provide for efficient evaluation and
cul ture operations. Thi s incl uded:

1) annual renoval of gravel at the outlet,
2) annual control of aquatic vegetation,
3) renoval of resident fish,

4) standby oxygen,

5) automatic feeders,

6) fish counter,

7) grading and reshaping of the pond,

8) installation of fish barriers and a

9) netal storage buil ding.

The other recommendations were to optimze production
capability. These were:

1) cleaning of the ditches through which the springs flow,

2) supplenmenting of spring flow with water from Boston Canyon
Cr eek,

3) build an adult hol ding pond,

4) build two 6,000 cubic foot raceways for acclimation,

5) elimnate |eakage around the fishway,

6) provide the ability to bypass spring water.

Details of the biological analysis and recomendations were
provided in a final report to BPA entitled "Review of Bonifer

Spring culture operation with recommendations" (Jan 1989). CTU R
and BPA are in the process of discussing how these biological
reconmendations nesh with overall production goals, and which

options provide the best nethod to reach these goals.

FMC will be conducting an evaluation of Mnthorn in 1989
simlar to that conpleted at Bonifer.
Acclimation Research

Tagging - Subcontract

A test group of fall chinook salnon consisting of three
replicates totaling 82,243 fish was tagged in My and acclinated
at Mnthorn in the fall. A control group consisting of three

replicates totaling 80,591 fish was tagged and released directly
into the stream near Mnthorn at the tinme of the acclimtion
rel ease (Appendi x H).
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Four groups of spring chinook salnon were tagged in August
for the study. A test group consisting of three replicates
totaling 77,049 fish was tagged and acclinated at Bonifer in the
fall. The control group consisting of three replicates totaling
75,797 fish was tagged and was to be released directly into the
stream at the time of the acclimation release (Appendix H). These
fish ended up being treated as a production group, and were
rel eased upstream at Corporation instead (Table 3).

A test group of spring chinook salnon consisting of three

replicates totaling 79,497 fish was tagged and will be acclinmated
at Bonifer in the spring of 1989. A control group consisting of
three replicates totaling 80,884 fish was tagged and wll be

rel eased directly into the stream at the tine of the acclimation
rel ease (Appendix H).

Two groups of sumrer steel head were tagged for the study in
Cct ober. A test group consisting of three replicates totaling
30,271 fish was tagged and is to be acclimated at Mnthorn and
rel eased in 1989. A control group consisting of three replicates
totaling 30,266 fish was al so tagged and will be released directly
into the stream at the time of the acclimation release (Appendix
H) .

Adult returns to Threenile Dam

The snouts from fall chinook salnmon with adipose fin clips
were collected at Threenile Damin the 1987-88 season. Taken from
the trap were 157 subjacks, 14 jacks and 14 adults. Addi ti onal
fish snouts from fall chinook salnon were also provided through a
Bl A- f unded spawni ng survey conducted bel ow Threenmile Dam Not all
fish that returned to the Umtilla River nade it to Threem | e Dam
trap. Spawni ng was observed in a few gravelly areas between the
nmout h and the dam Snouts were collected from 1 subjack, 1 jack,
and 5 adults. Size categories for all of these fish were defined
as <458mm for subjacks, 458-609 for jacks and > 609 for adults.
The cutoff for subjack size was determ ned by CTU R biol ogi sts who
exam ned the length frequency information for the fall chinook
salmon run in 1987. Snouts were turned over to ODFW for tag
identification. Data from ODFW are not currently available for
fish fromthis season.

Data were available for the 73 tags that were retrieved from
fall chinook salnmon in the 1986-87 season. One jack (637 nm was
rel eased fromBonifer or the upper Umatilla R ver in March of 1985.
Two jacks (482 & 484 m) were also released from Bonifer or the
upper Umatilla River, but in June of 1985. Al 70 of the subjacks
were released from Bonifer or Mnthorn in March of 1986.
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Project Difficulties

Operational problens at Bonifer

Conpl ete drainage of Bonifer Pond was a problem again this
year. Yearly bedload novenent from recently destabilized banks
continues to fill in the area surrounding the outlet at Bonifer.
As in previous years, sone juveniles mgrated into the nmain feeder
spring fromBonifer. Although a "barrier" (cobble dan) across the
spring entrance remained intact, fish were seen in the ponds above
the entrance of the main spring. In 1989 a small barrier will be
constructed in an effort to prevent this novenent.

This year the growth of aquatic vegetation at Bonifer proved

to be nore than a sinple nuisance. Deteriorating material in the
pond from spring and sumrer growth severely depleted oxygen during
fall acclinmation. Low dissolved oxygen probably stressed fish
being acclimated in the fall, thus exposing weakened fish to the

Ich parasite and predisposing them to a disease outbreak (Pers.
comm. WArren G oeberg, CDFW

Food and Feedi ng

Length frequencies suggest that acclimated fish are not
shorter than control fish at release. However, estimtes of nunber
per pound do suggest that test fish regardl ess of the group, weigh
less. This translates to fish that |ease the acclimation facility

with a lower condition factor. Fat reserves that are associated
with high condition factors in hatchery - reared juvenile sal nonids
may be a key to success in some groups. In addition, if test fish

go out at a smaller size (weight) this effect on their survival
could conplicate testing of differences in survival due onlv to
accl i mati on.

An effort nust be made to ensure that the test and control

groups are as close to the sane size as possible. Hat chery
managers and CTU R personnel nust make a concerted effort to
achieve this goal. Wien hatchery nanagers have a standard feed

(e.g. 1.0 body weight/day) it will be easy for CTUR personnel to
feed sonething near the equivalent for their water tenperature.
But when a manager feeds them as much "as they'l|l eat" to get them
to size CTUR personnel need to know what that anmount is in order
to duplicate it and prevent fish from Ileaving acclimation
facilities being over or underfed.

D sease

Boni fer and Mnthorn have never had disease problens wth

spring acclimation. Fall acclimations have been plagued by
epi zooties of |Ich, and Columaris. In the fall, DC at both
facilities tends to drop. I't has been suggested by pathol ogists

that the presence of Ich and Columaris, coupled with stressors
(low DO) , may produce a situation where the occurence of an
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epi zootie will be a chronic problem Col umaris, although it has
been present has not been as much of a problem Recomrendat i ons
of pathologists are the same as those reconmended by FMC at both
Bonifer and Mnthorn. Generally speaking they are 1) clean up the
environment (fish above the facilities which nmay be carriers and
sources of reinfection ) and 2) i mprove water quality (nost
specifically the chronic low DO. Until these problens are sol ved,
pat hol ogi sts recommended not having a full-blown acclimation at
Bonifer in the fall. Acclimation at Mnthorn could proceed with
caution only because there is a controlled environnent, and fish
could be treated if an outbreak should occur. In addition, close
daily nonitoring of fish at Mnthorn should be conpleted to detect
Ich early to avoid potential losses. |[If Ich appear start treatnent
immediately. Most of the <concern of the pathologists is
realization that the facilities should not be planned to run |ike
this in the future. E ther the problens need to be fixed (bottled
o°, packed columns, etc.) or the option of not using the facilities
in the fall should be considered.

perational problens at Mnthorn

Extra effort to clean the punp intake prevented cl oggi ng which
has occurred in the past. Problens with the configuration of the
al arm systemwere corrected in the fall (see Facility Mintenance).

Problens with ow DO at M nthorn probably contributed to the
outbreak of Ich at Mnthorn in the fall. Eval uation of M nthorn
to examine this and other problenms associated with Mnthorn
operations should be able to suggest solutions to this problem

El ectroni ¢ thermographs

Apparent nmal functions caused sone water tenperature data to

appear in error (e.g. 20 C at Bonifer in February). No apparent
reason could be given for this, and the thernograph appeared to
function normally thereafter. Care must be taken when draw ng

wat er down in areas where thernograph probes are stationed to nake
sure anbient air tenperatures are not confused wth water
t enper at ur es.

Research probl ens

Docunenting the nunber of fish released at Bonifer has been

a recurrent problem The nunber of fish transferred into the
facility is available through hatchery records. |n 1988, nortality
during spring acclinmations was very low, and recorded nortality was
probably not much less than actual nortality. However, when

di sease and other problems caused large losses (e.g. fall
acclimation), the nunber of fish that were released was difficult
to estimate and was subject to an unquantifiable error. Use of the
fish counter will be nobst effective when the pond can be conpletely
dr ai ned. I nconpl ete drainage necessitates crowding the fish
through the counter (causing a potential for an inaccurate count
and unnecessarily stressing fish) and seining of the remainder of
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the fish (a labor intensive and stressful endeavor). Ext ensi ve
aquatic nmacrophyte growth in the spring and fall nade retrieval of
nortalities difficult and clogged the fish counter.

Information on the outmgration of particular releases has
been very difficult to determ ne. Miultiple releases nake it
difficult to distinguish between acclinmation groups, test and
control groups and subspecies (chinook salnon of simlar sizes).
Wrk to be completed at Threemle Dam in 1989 will allow sanpling
of juveniles at a place other than W=zstland. Wen research for
acclimation facilities is incorporated i: o Unatilla Hatchery
Master Plan, groups of fish will be freeze-pranded so that they
can be distinguished at collection facilities on the Umatilla and
t he mai nstem Col unbi a R ver.
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Appendix A. Steelhead broodstock spawning and prespawn mortality at
Minthorn Acclimation Facility and Threenile Dan in 1988.

Famiiy Sex {c'*vark Date Fork Hypural Weight Fecundity Date Prespawn
group $ colllength length (1bs)3/4/  spawned mortality/6
1/ {mn) (mn) 2/
Bgg take M F T

1 F LNM 3/18 " $50 42 6,696 3/31/86 5 7 12

] 2R0 U2 630 500 46
2 F 310 1/28 780 620 83 7,082
] 4100 1/25 620 500 42
3 3 5t 1728 700 580 56 7,128
N 610 1/25 660 520 51
4 [ TNH 3/18 580 490 35 4,284
K 8 L0 1/25 650 520 56
5 F 9RO 1/22 590 480 35 4,950
M 1610 1/25 740 590 71
5 Fo11Dp  2/16 730 610 63 6,808
] 1200 1/25 150 600 79
1 Foo13DP  2/16 550 460 31 3,188
] 14RO 1/22 620 490 47
8 F 15RO 1/22 680 550 57 5983
N 16 DP  2/16 790 650 9.2 46,089
9 Foo17 NN 3/18 34 500 41 3696 4/7/88 3 912
X 18NH  3/18 3 620 9.1
10 Foo19wm 318 130 580 61 1,752
] 200  2/16 660 530 50 11,448
1 Fo21RO t/22 s 580 63 6,475 4/14/88 6 8 14
] 220P  2/16 xs 510 5.1
12 Fooo23L0 1/ 710 590 53 6,600
] 24NM 3/18 23 540 56
13 Fo2510 1/25 630 510 39 5,148
] 26 DP  2/16 800 640 95
14 F 27RO t1/22 590 480 .2 6,00
] 28DP  2/16 640 530 6.1
15 F 29t 1/28 13 450 24 3,168
] 300P  2/16 190 640 87 21,485
16 i 31DP 2/i§ 640 520 s 5400 4/21/88 1 4 5
" 32R0  1/22 620 500 e8]
11 £ 33DP  2/16 600 490 ux 5,850
M MNM 318 13 500 11
18 F o 35NH  3/18 580 490 xtx 3,876
" 36 KM 3/18 58 490 155



Appendix A. - continued

20 F 39 4/26 660 540 42 6,324 4/26/885/
N 40 4/26 580 460 36
2 F 4 4126 630 530 36 5313
N Y 426 630 500 4
2 F 43 425 80 570 46 7,548
] 44 426 790 §20 10.0
3 F 45 426 690 600 57 8,184
(] 46 426 690 550 6.
24 F 47 426 620 540 38 5414
M 48 426 630 510 48
25 i 49 426 590 480 34 5263
] 50 426 580 470 35
2 F 51 426 s a3 49 5060
M 52 426 600 480 39
27 F 53 42 650 530 45 7,337
| 54 4126 560 450 20
28 F 55 426 540 480 30 4,050
] 56 426 100 560 58 54,553
29 FO57TNM 2/18 580 480 40 4432 4/28/88 3 6 9
N 58RO 1/22 580 470 34
30 i 59DP 2116 580 485 3.1 4,752
N 60 DP  2/16 &40 510 51
3 Fo6LL0 /25 620 5 32 5304
M 62DP  2/16 160 616 7.5 14,488
Spawn 31 31 Egg take - 176,533 Prespawn 18 MM

Hean:=5, 6 95 morts 34 FF
Overall 52/133=39%

Revised 12/22/89 PTL File:102 : SPAWNGSA

1/ Harks: RO = rignt opercle punch
L0 = ieft opercie punch
DP =gorsa! fin punch
NM = no rark
blank =no mark - fish were spawned 22 Threemle Dam.
2/ Hypurai lensth=middle of the eye sccket to distal erd of the hypura: bones.
3/ Weights are post-spawning.
4f Fecundity determned by COFW, Irrigcn Hatchery.
5/ Fish spanned at Threemile Dam (no facility sortality;.
§/ Prespawn rortalities are alifish that died since the previous spawn,
¢roh 3/31/85,a total of nertaiity to date.
sx Fork lengths were nct take or these fish because sf ercced caudal fins,
X 45 data.
Note: 47 nales and 36 feraies were released into the Umat:iie R:ver unspawred.



Appendix 9. Date of spawning for suamer steeinead versus date of collection.
‘Males ,Females

Date  :Date collected \Date collected

spawnes [1/22 125 2/16 3/18 4/26 Total 11/22 1/25 2/t6 3/18 4/26 Total

I3 :. 2 5 1 0 -_-E a 2 2 2 2 - i 8

41 i 0 0 1 ! ---E 2 § 0 0 0 2 é 2 |
414 i 0 0 4 1 ; 5 % 2 3 0 0 == i 5 ;
4121 i ! 1 0 2 ---‘; 4 § 0 t 2 f - i 4 i
261/ ¢ - g g? ¢ g%
4/28 X 1 0 2 0 ---i 3 | 0 ! ! ! i 3 g
ol @ 4 6 6 4 8 o 8 4 7.5 6 8 & @
Females collected ' ; a 5 19 ,: E
Femaies X spawn E 50 41% 0 20% 3% :

)

Revised 12/22/89 PTL Filename: 102 : COVSPBEA
t/ Collected and spawned at Threemile Dam on this date:

[selected from 47 females and 22 ma‘e unclipped fish

that were available).



Apperdix C. Sumeary of descaling data for pre-release sampling in 1984.

Release  Spp ExperimentalD a t e Mark Descaling
site graup released Total Partial None N
Ninthorn ChF N/A 3/24-25 Al 0.7 538  b55 590

Mark 0.6 53.7 45.1 473
Uerk 0.8 54.5 44.7 7

donmifer ChF  N/A ifar-28 Al 3.0 286 88.4 30!
Mark 29 300 671 210
Unrk 3.3 253 714 91

Minthorn StSlest £§18-13 Al 0.0 19.5 80.5 200
Hintharn StSControl 4/18-13 AN} 1.8 68.9 29.3 2813
Bonifer ChSTest 3/29-4/20 All 1.6 16.1 82.4 380

Nark 1.6 11.1 81.3 281
Unrk 1.6 14.0 84.5 129

Bonifer ChSControl 4/18-20 All 0.0 25.8 14.2 652
Hark 0.0 26.2 73.8 428
Umrk 0.0 20.3 79.7 222

Minthorn ChFT e s t 11/3-4 All 0.0 300 10.0 253
¥intharn ChF  Control 11/3-4 Al 0.3 70.9 28.8 292
Bonifer ChST e s t 11/10 All 0.0 16.9 83.t 4%
domifer  ChS  Centro! 11/8 All 0.0 6.0  84.0 3N
evised wouseT. Fle: pis-am



Appendi x D. BHectronic t hermograph data from M nt horn
punp i ntake for 1988.

RTM Data Summary
M NTHORN | NSTALLED 12-22-87

Deqgrees C
Dat e M ni num Maxi mum Mean Medi an

lJan88
2JanB88
3Jan88
4JanB8
SJan88
6Jan88
7Jan88
8Jan88
9Jan88
10JanB8
11 JanB8
12Jan88
13Jan88
14Jan88
15Jan88
16JanB8
17Jan88
18Jan88
19JanB8
20Jan88
21JanB88
22Jan8s8
23JanB8
24Jan88
25Jan88
26Jan88
27Jan88
28JanB8
29Jan88
30Jan88
31Jan88
Total January
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Appendi x D conti nued.

RTM Data Summary

MINTHORN INSTALLED 12-22-87

Denrees C

Dat e M ni num Maxi mum Mean

1Feb88
2Febgs8
3Feb88
4Feb88
SFeb88
6FebBB
7Feb88
8Feb8s8
9Feb88
10Feb88
11Feb88
12Febsf8
13Feb88
14Feb88
1SFeb88
16Feb88
17Feb88
18Feb8as8
19Feb88
20Feb8f
21Feb88
22Febs8
23Fe b88
24Feb88
25Feb88
26Febs8a
27Feb88
28Feb88
29Feb88
Tot al February
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Appendi x D conti nued.

RTM Data Summary
M NTHORN | NSTALLED 12-22-87

Degrees C

Dat e M ni num Max imum Mean Medi an

1Mar88
eMars8s
3Maras
4Mar88
SMaras
&6Maras
7Mar88
8Mar88
9Maras
1O0Mars8
11 Mar88
12Marss
1 3Mar8a8
14Mar88
15SMar8s8
16Maras
17Mar88
18Maras
19Mar8s
20Maras
21Marss
22Marss
23Mar8s
24Mar8s
25Mar8s
26Marss
27Mar88
28Mara8s
29Mar8s
30Mar8s
31Mar8s
Tot al Mar ch

=
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Appendi x D conti nued

RTM Data Summary
M NTHORN | NSTALLED 12-22-87

Degrees C

Date M ni mum Maxi mum Mean Medi an
1Apras 7.1 12. 1 9.5 9.8
2Apras 8.3 9.6 9.0 9.2
32Aprss 7.8 10.5 8.9 8.7
4Rpr8s 7.1 9.8 8.2 8.1
SApr88 6.8 10. 3 8.6 9.1
6Apras 8.1 9.8 8.9 8.9
7RApr8s 7.6 9.6 8.4 8.3
8Apras 6.6 11.1 8.7 8.5
9Apras 6.5 11.5 8.9 9.3
10Apras 7.4 12. 4 9.8 9.9
11Apras 7.7 12. 8 10.1 10. 2
12Apras 8.1 12. 8 10. 4 10. 6
13Apras 8.9 13.1 10.8 10.8
14Apr88 8.5 11.1 9.8 9.9
15Apras 8.5 11.8 9.9 9.9
16AprA8 8.5 12.5 10.5 10.5
17Apras 8.5 10.0 9.0 8.9
18Apr88 8.2 13.1 10. 4 10.5
19Apras 8.4 10. 7 9.6 9.7
20Rpr88 8.3 9.5 8.8 8.9
21Apr8as8 8.7 9.5 9.1 9.1
22Aprss 8.2 10. 8 9.4 9.4
23RApras 8.4 10. 8 9.4 9.3
24Apras 8.3 11. 4 9.6 9.3
25Apr8a 8.0 12. 7 10.1 10.0
26Aprss 7.5 12.8 10. 2 10. 4
27Apr8s8 8.5 12.5 10. 6 10.8
28Apras8 9.2 13.0 11.0 10.9
29Apras 9.2 10.9 10.0 10.0
30Aproa 8.0 11.7 9.7 9.6
Total April 6.5 13.1 9.6 9.3
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Appendi x D conti nued.

Date

IMay8s
2Mmay8s
3May88
4May88
SMay88
6May88
7May88
8may88
9May88
10May88
11 May88
12May88
13May88
14May88
15MayB8s8
16May88
17mMay88
18May88
19May88
20May88
2iMayBsg
c2Mmay88
23May38
24May88
2SMay88
26May88
27May88
Z8May88
29May88
30mMay88
31May8s
Tot al

RTM Data Sunmary

May

D-5

M NTHORN | NSTALLED 12-22-87
Deorees C
M ni num Max imum Mean Pled i an
7.9 11.3 9.5 9.4
7.9 10. 3 9.2 9.3
a.b 12.0 10.1 10.1
a. 2 9.7 9.1 9.3
a. 4 11.8 9.9 10.1
9.1 12.3 10.5 10. 3
a.5 12.5 10.5 10. 6
9.0 12.1 10. 6 10. 7
9.5 14. 2 11.6 11.7
9.8 14.4 12.1 12.0
10. 3 14.8 12. 4 12.5
11.1 15.2 12.8 12. 7
10. 4 13.1 11.6 11.4
9.6 13.8 11.5 11.5
9.7 14.7 12.1 12.3
9.8 11.9 10. 7 10.7
a.9 12. a 10. 8 10.8
9.7 13.1 11. 3 11.3
10.0 14.6 12.1 12.0
10.0 14.8 12.3 12.3
10. 3 15.4 12. 7 13.0
11.2 15.1 13.0 12.7
10. 7 14. 8 12.6 12.4
10. 7 15.2 12. 8 12.7
10. 8 15.0 12.8 12.7
10. 6 14. 3 12. 4 12.4
11.2 14.5 12.8 12.7
10. 3 12.3 11.2 11.2
9.8 12.6 10.9 10.9
9.8 13.9 11.7 11.7
10. 8 12.3 11.5 11.5
7.9 15.4 11.5 11.3



Appendi x D conti nued

RTM Data Summary

M NTHORN | NSTALLED 12-22-87

Degrees C

Dat e M ni mum Maxi mum Mean
1Jun8s 10. 7 13.0 11.6
2Jun88 11.0 13.8 12. 3
3JunBs 11.2 12. 3 11.7
4Jun88 10. 7 11.8 11.2
SJun8s 10.5 11.0 10. 7
6Juns88 10. 3 11.9 11.1
7Jun88 10.5 12.3 11.2
8Jun88 10. 4 13.2 11.5
9Junss 10. 6 12.0 11. 3
10Juna8s 11.1 14. 1 12.5
[ 1 Juna8 11.1 14. 4 12.8
12Jun8s 11. 3 15.1 13.1
13Jun88 11. 7 15.6 13.6
14JunB8 12.0 16.0 13.9
15Jun88 12.6 15. 8 14. 2
16Jun8s 12.9 16. 2 14.5
17Jun8s8 13.1 15.9 14. 4
18JunAs8 13.0 16. 6 14. 6
19Jun8s 12.8 16. 6 14. 6
20Junaa 13.1 16. 8 14.9
21Junés 13.3 16. 7 14.9
22Jun8s 13.3 17.0 15.2
23Jun88 13.8 16. 6 15.0
24Jun8s8 12.5 16. 6 14.5
25Junss 13.1 14. 4 13.5
26Jun8s 12.5 16. 2 14. 2
27Jun88 13. 4 17. 4 14.9
28Jun88 12.5 16.0 14. 1
29Jun88 12. 1 15. 4 13.5
30Jun88 11.6 17.1 14. 2
Total June 10. 3 17. 4 13.3

D-6
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Appendi x D conti nued

Date

1Jul8s
2Julgs
3Julss
4Jull8
5Jul8s
6Julfa
7Jul88
8Jul8s
9Jul8s
10JulBs
11JulB8
12Jul s
13JulBs
14JulB8
15Jul8s
16Julas
17Jul88
18Jul8s
19Jui aa
20Jul8s
21Julas
22Jul8s
23Jul8s
24Jul 88
25Jui aa
26Jul 88
27Jui aa
2adui aa
29Jul8s
30Jui aa
31Julas

Total July

RTW Data Summary

D-7

M NTHORN | NSTALLED 12-22-87
Deorees C
M ni mum Max i mum Mean Medi an
12.6 17.7 15.1 15.1
13.6 16. 9 15.1 15.1
13. 4 15.8 14. 4 14. 3
12. 2 15. 3 13. 7 13.7
12.5 15.1 13.6 13.3
11.8 17.0 14. 2 14. 2
12. 3 18.0 14.9 14.9
12.9 18. 4 15.5 15. 4
13.6 18.8 16.0 15. 8
13.7 18.8 16.1 16.0
14. 0 16.5 15.1 14. 9
13.1 14. 8 14.1 14. 2
13.5 17.9 15. 4 15. 2
13.9 18.0 15.6 15. 3
13.5 18.5 15. 8 15. 7
13.6 18.6 15.9 15.6
13.6 18.8 16.0 15. 8
13.6 18.8 16.0 15. 8
13.6 19.1 16. 2 16.1
14. 1 19. 3 16. 6 16.5
14. 8 19.7 17.1 16. 9
14. 7 19.5 17.0 16. 8
14. 6 19. 3 16. 8 16. 6
14. 4 19. 8 16.9 16.8
14. 7 19.9 17.1 16.9
14. 7 20.1 17.2 17.2
15.2 19.6 17.1 16. 8
14.8 18.9 16. 8 16.5
14.5 19. 8 17.0 16.9
14.9 20.0 7.2 17.1
15.0 19. 3 17.0 16. 7
11.8 20.1 15.9 15.6



Dat e

tAug8s
2Auy8s
3Aughs
4AugBH
SAugbs
6AuyBa
7AuyB8
8Aughs
9Aupg s
31AughBs
Tot al

Date

13ep88
98ep8a
108ephsd
1iBep88
128ep8
1 38ep88
148epB8
158ep@
168epba
1 78ep88
lasepBba
195ep88
208epBt
218epds
228eph8
£3Bepdt
248ep8d
258ephd
266epds8
2768ep88
28Sep88
29Sep88
30Sep88
Tot al

RTM Data Summary

August

Sept enber

RTM Data Summary

MINTHORN INSTALLED 9/9s88

Dearees C

M NTHORN | NSTALLED 12-22-87
Deagrees C

M ni num Maxi nmum Mean Medi an
14. 4 18.8 16. 4 16.0
13.9 18. 4 16.0 15.8
13.6 19.0 16. 2 16. 1
14. 1 19.1 16.6 16.5
14.5 16. 6 15.7 15.7
14.5 18.7 16. 3 16.0
13.6 19. 3 15. 8 15.6
13.6 18.7 16. 1 16. 2
N/A N/A N/A
N/ A N/A N/A
12.6 19.1 16.1

M ni mum
N/A
N/A
13.3

13.0
12.6
12. a
13.
13.

D-8

Maximum

N
N/R
16.2
16. 4
16.2
16.
16.
16.
16.
14.
15.
15.
14. 4
1% &
1% 4
15.0
16.5
15. 3
15.9
15.2
15.3
15. 4
1% 7
17.1

ANCWOUIO N

Mean

N/A
N/A
14.

14.
14.
14.
15.

0
4
3
4
0

15.2

15.
13.
14.
14,
13.
13.
13.
13.
15.
14.
14.
14.
13.
13.
14.
14.

0
a8
0
b+
7
5
9
9
0

7
7
6
8
3
1
3

Medi an

14.
13.
14.
14.
14.
15.
15.
13.
13.
14.
13.
13.
13.
14.
14.
14,
14.
14.
13.
13.
14.
14.

WOOWONNUIEGUOOWONPOWOWOWWWOR



Appendi x D conti nued.

Dat e

10ct8s8
20ct 88
30ct 88
40ct 88
S0ct 88
60ct88
70ct 88
80ct 88
9Cct 88
| OOct 88
110ct88
120ct8s
130ct88
140ct8s
150ct88
160ct8s
170ct 88
180ct88
190ct 88
200ct 88
210ct8s8
220ct 08
230ct 88
240ct 88
250ct 88
260ct 88
270ct 88
280ct 88
290ct 88
300ct 388
310ct8s8
Tot al

RTM Data Summary

M NTHORN INSTALLED 9/9/88

Cct ober

D9

Decrees C
M ni mum Maxi mum Mean Med i an
13.0 15.9 14. 4 14. 3
13.2 15.8 14. 4 14.5
13.1 16.0 14.5 14. 3
13.1 15. 7 14. 4 14. 4
13. 4 15.9 14.5 14. 4
13. 4 15.5 14. 4 14. 4
12.8 15. 3 14.1 14. 1
12. 7 15. 4 14.0 14.0
12.8 15.3 14.0 14.0
12. 7 15. 2 13.9 14.0
13.3 15. 4 14. 2 14. 1
12.5 14. 7 13.7 13.7
13.2 15.0 14.1 14.1
13.9 14. 6 14. 2 14. 3
14. 1 15. 3 14. 6 14.5
14. 2 15. 2 14. 7 14. 6
13. 4 14.9 14. 3 14. 3
11.6 13.1 12. 4 12.6
12. 4 14. 3 13.2 13.0
12. 3 14. 2 13.2 13.2
11.7 13.6 12.8 12.9
12.6 13.6 13.1 13.2
11.0 13.0 12.0 12. 2
11.1 13.5 12. 3 12. 1
11. 4 13.6 12.6 12.6
12.1 13.8 12.8 12. 7
9.8 12. 2 10. 8 10.9
9.3 11.1 10.1 10. 2
9.7 11.8 10. 6 10. 4
10. 8 12.9 11.7 11.2
11.1 13.0 12.0 12.0
9.3 16.0 13.3 13. 4



Appendi x D conti nued.

RTM Data Summary
MINTHORN INSTALLED 9/9/88

Denrees C

Dat e M ni num Maxi num Mean
1Nov88 11.0 12. 6 11.8
2Novasa 12.1 12. 6 12. 4
3Novas 12.1 12. 8 12.5
4Nov88 12.1 13.2 12.5
SNov8s 12. 3 12.8 12.7
6Novas 11.1 12.7 11.9
7Nov88a 10. 3 11. 6 11.0
8Nov8s 10.5 11.7 11.1
9Nov88 10. 3 11. 3 10. 8
10ONovas 10. 4 11. 8 11.0
11 Nov88 10.5 11.8 11.1
12Nov88 10. 8 11.5 11.1
13Novas 9.9 10. 9 10.5
14Novas 8.8 10.5 9.7
1SNovas8 9.8 10. 8 10. 3
16Novas 10.7 11.5 10. 9
17Nov8s 10. 3 11.0 10. 6
18Nov8s 10. 2 10. 8 10.5
19Nov8s 10.0 10. 9 10. 4
20Novas 10.5 11. 3 10. 9
21Novas 10. 2 10. 8 10. 4
22Novas 10.7 11.8 11. 3
23Nov8a 10. 4 11. 6 11.1
24Novas 10.0 10. 4 10. 3
25Nov8s 10.1 10.8 10.5
26Novas 10.0 10.7 10. 3
27Nova8 9.5 10. 8 10.1
28Novas 10. 3 10. 9 10. 6
29Nov8a 10.1 11.0 10.5
30Nov8s 9.2 10. 3 9.8
Total November a.8 13.2 10. 9

D-10
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Appendi x D conti nued

RTM Data Summary
M NTHORN INSTALLED 9/9/88

Degrees C
Dat e M ni num Maxi mum Mean Medi an
iDec88 9.0 9.8 9.5 9.4
2Dec8s 9.1 9.8 9.5 3.6
3Dec88 9.4 9.8 9.7 9.7
4Dech8 9.2 9.6 9.4 3.3
SDec88 8.8 9.8 9.2 3.2
6DecB8 9.1 10. 8 9.8 9.4
7Dec88 10.0 10. 8 10. 3 10. 3
8DhecB88 9.6 10. 3 10.0 10.0
9Dec88 10. 3 10. 8 10.5 10.5
10Dhec88 10.0 10. 7 10. 3 10. 4
|| Dec88 10.1 10. 6 10. 4 10. 4
12DecBA 10. 2 11.3 10. 7 10.5
13Dec8s 9.3 10. 8 10. 2 10.1
14Dec88 8.8 9.5 9.2 3.2
15Dec8s8 7.5 8.6 8.2 8.1
16Dec8s 7.4 8.4 7.8 7.8
1 7Dec8s 6.9 8.0 7.5 7.6
18Dec8s8 6.8 7.8 7.4 7.5
19Dec8s8 7.8 9.1 8.5 8.8
20Dec88 8.5 8.9 8.8 8.8
21Dec88 8.1 8.9 8.5 8.6
2eDec88 8.1 8.6 8.4 8.5
23Dec8s8 7.9 8.8 8.3 0.1
24Dec8s8 6.7 8.1 7.4 7.5
2SDec8s8 6.9 7.8 7.5 7.5
26Dec88 6.1 7.1 6.6 6.7
27Dec88 6.4 7.8 7.0 6.8
28Dec88 6.3 7.1 6.6 6.7
29Dec8s8 6.4 8.2 7.2 7.2
30Dec88 8.1 8.5 8.3 8.3
31Dec8s8 8.1 8.8 8.3 8.3
Tot al Decenber 6.1 11. 3 8.7 8.8
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Time

1

Uprer Rway Military

LoWer Rway
Head Outlet Head Qutlet

Dissolved axygen at Minthorn
Acclimation Facility n 1988,

Intake

Appendix E.
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Appendix £. continued.

10/1¢4 8] X V8.2 1.6 0952
W0/15 F ) , 8.6 8.6, M {/ X YA
16/16 F | N X NS 111 B
£ y 1.2 X ,o 0200
10/17 F | . 6.9 ' NS B
F \ N O A S 1.7 S
P | . 8.2 . G235
10/18 F : v1.8 AT LY
F : P92 V1008
P v Bl ' Vo200
F . 8.5 X , 1258
10/22 7 T8 6.8, 7.l 5.8 @83y
0728 7 ) , 9.6 8.8 9.6 5.0 J637
PR 3.5 8.8 6. o iy
10728 7 | S U TR P U S-S o
10/25 &, ‘8.z 6.8, 8.0 T2t Lsic
10/21 F . 3.6 6.8, RN
10/28 F P88 1.0, . sog
10729 F , 1.5 6.8 . 084
10/30 F | V16 T.0 voo0str
10/31 5 ¢ . 8.0 6.4, AT I
MV F ! . 8.2 6.0, D T
[RVA R v . oo0821
s 1.0 X 0708
12/ 7 8.0 ! : L0950
12/15 1.8 . X Lo
12/22 8.0 | X 0208
12/29 8.0 | X o120
Fiie : 102 : DOMIN84A Revised PTL Gé-Jan-30

1/ A gross chezical t:tration methed {:acn Cnecical 3., w2
Hach Chen. CC. oxygen meter or 2 more prec:se chamizai =
(Lanotte Chemical £o.) was used in 2] other fnstances,
prazise chemical method is notec.

2/ F indicates when fish are in the faciiity.



Appendi x F. Electronic thernpgraph data fromBonifer outlet
for 1988,

RTM Data Summary
BONI FER INSTALLED 12/22/87

Deqgrees C

Date M ni mum Maximum Mean Medi an

| Jan88 4.1 4.6 4.4 4.3
2Jan88 3.6 4.6 4.0 4.0
3Jan88 2.8 4.2 3.7 3.9
4JanB8 3.6 4.1 3.8 3.7
SJan88 3.6 4.2 3.9 4.0
6Jan88 3.9 4.2 4.1 4.2
7JanB8 4.0 4.7 4.3 4.2
8Jan88 4.0 S.2 4.3 4.2
9Jan88 4.0 6.1 5.1 5.0
10Jan88 5.8 7.8 6.5 6.4
11Jan88 3.4 6.1 4.7 4.3
12JanBB8 3.4 7.8 5.2 5.2
13Jan88 4.6 6.7 5.9 6.1
14JanB8 S.9 7.1 6.6 6.6
15JanB8 6.6 8.4 7.3 7.1
16JanB8 5.6 7.3 6.5 6.6
17JanB8 4.9 0.9 6.6 6.4
18Jan88 4.2 7.1 5.1 4.9
19Jan88 0.3 9.9 4.1 4.1
20Jan88 1.1 8.4 3.9 3.7
2:1-31Jan88 N/A N/A N/A N/A
Total January 0.3 9.9 5.0 4.7
Total February N/ A N/A N/A N/A
amar8s 5.9 7.8 7.0 7.3
9Maras 6.4 7.7 6.9 6.8
iOmMar8s 5.8 7.0 6.4 6.4
11 Mar88 5.1 7.6 6.4 6.4
12Marss 5.3 7.8 6.7 6.6
13Mmar8s8 5.3 8.1 6.9 7.0
14Mar8s 6.0 7.6 6.7 6.7
1SMar88 5.0 7.9 6.5 6.4
16Mar88 5.6 8.1 7.1 7.2
17Mara8s 5.6 8.5 7.1 7.3
18Mar8s 6.0 8.6 7.5 7.6
19Mar88 6.8 9.7 8.4 8.6
20Mar88 8.0 9.3 0.7 a.7
21Mar88 7.4 8.5 7.9 8.0
22Mmar8s 6.9 9.5 8.2 8.6
23Marss 6.8 8.6 7.8 7.8
24Mar8 6.0 7.0 6.4 6.4
Tot al March 5.0 9.7 7.2 7.4
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Appendi x F conti nued

Dat e

1Apras

2Apres

3Apras

4Apr88

SAprs

6Aprasa

7Apr88

8Apr88

9NApr-88
10Apra8s8
11Apras
12Apr88
13Apras8
14AQprss
15Apras
16Apr88
17Apr88
18Apras8
19Apr8s8
20Apr8s
21Apras
22Aprss
23Apras
24Apras
23Apras
26Aprss
27Apras
28Apr88
29Apr88
30ARprs88

Total April

RTM Data Summary

BONI FER

| NSTALLED 12/22/87

Degrees C

M ni num
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Appendi x F continued.

RTM Data Summary
BONI FER | NSTALLED 12/ 22/ 87

Degrees C

Date M ni mum Max imum Mean Med i an
1 May88 6.7 11.0 8.3 8.1
2May88 6.5 10.1 8.5 8.7
3mMay88 7.7 11.7 9.3 8.7
4May88 7.1 8.6 8.0 8.1
SMay8s 7.4 11.3 9.0 9.0
6May8s 8.5 12.2 10.1 9.8
7May88 7.7 11.7 9.7 9.9
8May88 8.1 12.6 10.2 9.9
9May88 8.7 14.7 11.2 10. 8
loMay88 8.7 14.2 11.3 11. 3
11 May88 9.5 14.4 11.8 11.7
12May88 9.8 15.3 12.6 13. 6
13May88 10.0 13.9 11.5 11.0
14May88 9.0 12.8 10. 7 10.5
1SMay88 8.7 15.9 11.9 12.2
16May88 9.5 11.3 10. 3 10. 3
17May88 8.8 13.7 10.7 10.5
18May88 9. 1 13.8 10.9 10.7
19May88 9.5 15.0 11.8 11.6
20May88 9.2 15.0 12.0 11.9
21 May88 9.7 15.6 12.5 12.6
22May88 10.5 14. 9 12. 7 12.6
23may88 10. 3 15. 7 12.6 12. 3
2amMay8s 10. 4 15.9 12. 8 12.6
2SMay8s 10. s 15.9 12.9 12. 7
26May88 10. 2 15. 2 12.5 12.5
27May88 10. 8 14. 9 12. 7 12.5
28May88 9.9 12.0 10.9 10. 8
29May88 9.5 12.3 10.7 10. 2
30May88 9.7 15.1 11.8 11.6
31May88 10.0 12. 7 11.1 10.9
Total Hay 6.5 15.9 11.1 10. 8
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Appendix F conti nued.

Dat e

1Jun88
2JunBé
3JunB8
4JunB8
SJun88
6JunB8
7Jun88
8Jun88
9Jun88
10Jun88
11JunB88
12Jun88
13JunB8
14Jun88
1S5Jun88
16Jun88
17Jun88
18JunB8
19Jun88
20Juné8
21 Jung88
22Junb8
23Jun88
24JunB8
25Jun8s8
26JunB8
27 Jun88
28JunB8
29Jun88
30JunB8

Tot al June

RTM Data Summary

BONIFER INSTALLED 12/22/87
Dearees c
Minimum Maxi mum Mean Med i an

9.9 12.0 10.8 10. 8
9.9 15. 4 12.3 12.6
10. 3 12.1 11.2 11.1
10.1 11. 4 10. 6 10. 6
9.8 10. 2 10.0 9.9
9.7 12. 0 10. 7 10. 7
9.9 12. 4 10.9 10.9
9.8 12.1 10. 7 10. 4
9.8 11. 6 10. 7 10. 8
10. 2 14. 6 12.1 12.0
10. 15. 6 12. 6 12.5
10. 2 16. 6 13.0 12.8
10. 4 16. 2 13.2 13.3
11.0 16.5 13.6 13.6
11. 6 15. 9 13.7 13. 7
12.0 17.0 14. 1 14. 1
12.2 16. 2 14. 1 13.9
12.0 17.8 14. 6 14. 6
11.9 17. 4 14. 6 14. 6
12.5 17.9 15.0 15. 2
12.6 17. 4 14. 8 14. 6
12. 6 18.0 15. 2 15. 3
13. 2 18. 7 15.5 15. 3
12. 3 17. 4 14. 8 14. 7
12. 3 14. s 13.0 12.8
11.8 16. 4 13.9 14. 1
12.9 17. 6 15.1 14. 9
12. 7 17. 4 14.9 14. 8
12. 6 15. 4 13.9 13.9
11. 6 16. 8 14. 1 13.9
9.7 18. 7 13.1 12.9
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Appendi x F conti nued.

Date

1JulB8
2Julls
3Julfs
4JulBs
SJulss
6Jul8s
7Jul8s
8Julés
9Julss
10Juls8s8
11Julfs8
12Jul88
13Jul8s
14Julf8s
15Jul8s
16Jul8s
17Jul8a
18Juls8s
19Jul 88
20Julsé
21 Jul88
22Julss
23Jul8s
24JulB8é
25Jul8s
26Jul8s
27Jul B8
28Jul8s
29Jul8s
30Julf8s
31 JulBs

Total July

RTM Data Summary

BONI FER | NSTALLED 12/22/87
Degrees C
M ni mum Maxi mum Mean
12.6 17.7 1s. 1
13. 4 18.9 15.6
13.5 15.9 14. 7
12.1 15. 2 13.6
12.6 15. 3 13.8
12.0 17. s 14.7
13.0 17.6 15. 3
13.6 18.0 15. 8
14. 1 18. 6 16. 2
14. 3 19.0 16. 6
14. 3 18. 1 16. 3
13. 4 15. 7 14. 1
13.1 18.0 15.3
14.0 17. 4 15. 7
14.1 18. 6 16. 2
14.5 18. 4 16. 4
14. 6 18. 3 16. 4
14. s 17.8 16. 2
14. 7 18.0 16. 3
15.0 18. 3 16.6
15. 4 18. 8 16.9
15. s 19.7 17.3
15. 4 18.5 16.9
15.0 18.1 16.5
15.5 18. S 16.9
15.5 18. 3 16.9
15.5 19.0 17.0
14. 7 17. 4 16.0
13.5 17.2 15. 4
14. 2 17.3 15.8
14. 3 17. 3 15. 8
12.0 19.7 15.9

F-5

Ned i an

15.
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13.
13.
14.
15.
15.
16.
16.
16.
14.
15.
15.
16.
16.
16.
16.
16.
16.
16.
17.
17.
16.
16.
16.
16.

15.5
15.9
15.9
15.9



Appendi x F conti nued

Date

1Aughs

2Augss

3Augss

4Rugbsd

S5Aug8s

6Augbs

7Augss

8Aug8s

9Augls
10Aug8s
11Aug8s
12Aug88
13Aug8s
14Aug88
15Augss
16Aug8s
17Aug8s
18Aug88
19Aug8s
20Aug8s
21Augls
22Rugbs
23Auglbs
24Aug8s
25Aughs
26Rugbs
27Rugls
28RAug8s
29Aughbs
30Aug8s
31Aug88

Total August

RTM Data Summary

BONI FER | NSTALLHED 12/ 22/ 87
Deaorees C
M ni mum Maxi mum Mean Median

13.6 17.8 15.6 15.5
11.7 16. 9 14. 2 14. 3
11.9 17.0 14. 4 14. 2
12.1 23. 4 16.1 14. 3
11.0 18.2 14. 0 13.6
11.3 22.0 15.3 13.0
10. 1 22.0 14. 6 12.9
10. 3 22.6 15.0 13. 4
11.1 23.2 15.7 14.1
11. 3 23. 3 15.7 14. 0
11.1 23.0 15.8 14. 3
12.0 22.7 16.1 14.5
12.0 19. 8 15.2 13.8
11.3 23.2 15.7 14. 0
11.6 22.0 15. 4 13. 4
11.1 22.7 15.3 13.8
11.6 21.6 15.1 13.3
10.5 22. 4 14. 9 12.9
10. 2 22.1 14. 8 13. 4
11.1 21.1 14. 6 12.8
10.0 19.0 14. 9 16. 2
11.8 18. 3 14. 6 14. 3
12.2 21.0 14. 7 13.9
11.0 22.5 15.5 14. 3
11.5 22.6 15.6 13.9
11.1 22.6 15. 3 13.5
10.9 22.6 15.2 13.7
11.1 23.1 15. 6 13.8
11.3 22.7 15.5 14. 0
10. 8 22.0 14. 8 12.9
10. 3 20. 6 14. 8 15. 7
10.0 23. 4 15.2 14.1



Appendi x P conti nued,

Dat e

1SepB8

2Sep88

3SepB8

4Sep88

SSepB88

6Sep88

7SepB8

8Sep88

9Sep8s
Tota 1 September

RTM Data Summary

BONl FER | NSTALLED 12/ 22/87
Dearees C
M ni mum Maxi mum Mean Medi an

12. 3 18. 8 14.9 14. 8
12.7 18. 8 15.1 14. 9
13.3 17.0 14.9 15.0
13.5 16.5 15.0 15.1
13.5 15. 8 14. 8 15.0
13.1 18. 3 15.5 15. 3
13.9 18.0 15.5 15.1
12.1 16.5 13.9 14. 0
N/A N/A N/A N/A
12.1 18.8 15.0 14.7
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Date

9Sep88
10Sep88
11Sep88
12Sep88
13Sep8a
14Sep88
1 SSep88
16Sep88
17SepB8
18Sep88
19Sep8s
20Sep88
21SepBs
22Sepsbs
23SepBa
24Sep88
25Sep88
26Sep88
27Sepbs
c8Sepss
29Sep88
30Sep88

Total September 10.

Appendi x F conti nued.

RTM Data Summary
BONIFER INSTALLED 9/9/88

Denrees C

M ni mum Maxi mum Mean

11.8 14.3 12.6
11.0 15.2 12.5
11.3 15.8 12.9
10.9 15.9 13. 4
13.4 16. 6 15.1
14.3 16. 8 15. 7
14.3 16. 2 15.3
12.8 15.1 13.6
11.8 14. 4 12.9
13.2 14.0 13.6
12.6 13.6 13.1
11.7 14. 6 13.0
12.4 15.0 13. 7
12.9 14.1 13.5
13. 2 16. 3 14.5
14. 6 15.5 15.0
13.9 15. 6 14.7
14.1 15. 3 14.7
12. 8 15.1 13.9
13.1 15.0 14.1
13.6 16. 7 14.9

9 9 0

27. 14.

F-8
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12.
11.
12.
12.
15.
15.
15.
13.
12.
13.
13.
12.
13.
13.
13.
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14.
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14.
14.
13.
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Appendi x F conti nued.

RTM Data Sunmary
BONI FER | NSTALLED 9/ 9/ 88

Dearees C

Dat e M ni mum Maxi mum Mean Medi an
10ctas 14.1 16.5 15.2 15. 3
20ct 88 14. 4 16. 9 15.5 15. 4
30ct8s 14.5 16. 9 15.7 15. 7
40ctas8 14. 4 16.5 15.5 15. 6
50ct88 14. 1 16. 2 15. 2 15. 3
60ctas 14.1 15.9 15.0 15. 2
70ct88 14.0 15.3 14. 8 14.9
80ct8s8 13.9 15.9 14. 8 14. 7
90ct8s 13.8 15.7 14.7 14. 8
100ctBes 13.6 15.9 14. 7 14.7
Il Oct 88 13. 4 15.1 14.2 14. 4
120ctas 13.1 15.0 14. 0 14.0
130ctas8 13.5 15.0 14. 3 14. 2
140ct8s8 14.0 14.7 14. 3 14. 3
150ctas 13.9 14. 9 14. 4 14. 3
160ctas 14. 3 15.6 14. 9 14. 8
170ctas 14. 4 15. 3 14.9 15.0
180ctas 12. 7 14. 3 13.3 13.1
190ctas8 12. 6 13.5 12.9 12.8
200ctas 12.3 13.8 13.1 13.1
210ct88 12.3 13.8 13.1 13. 4
220ct8as 12.8 13.9 13. 4 13.5
230ctas 11.7 13.0 12.4 12. 4
240ct8s 11.2 12.8 12.0 12.0
250ctas 11.6 13.0 12. 3 12. 3
260ct8s8 11.8 13. 4 12.5 12. 4
270ctas8 10.5 12.1 11.2 11.3
280ctas 9.2 10. 4 9.6 9.6
290ct 88 a.s 9.9 9.2 9.1
300ct8aa 9.4 11. 4 10. 4 10.1
310ct8s 10. 2 12.0 11.1 11.1
Tot al October 8.5 16. 9 13.5 13.9
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Appendix F continued.

Date

iNovas
2Novs8
3Nov88
4Ncv 88
SNov88
6&Nov8s
7Ncv88
8hNovas
9Ncv88
to
30Novas
lotal November

Yot a 1 December

RTM Data Summary

BONIFER INSTALLED 9/9/88
Dearees C

Minimum Maximum Mean Medi an
10.5 11.8 11.2 11.3
11.2 11.6 11. 4 11.4
10.9 11.8 11. 4 11.4
11.0 12.1 11.5 11.4
11. 4 12.1 11.7 11.6
10.8 11.8 11.2 11.1
10.0 11.0 10. 4 10.4
10.2 10.2 10.2 10.2
N/A N/R N/R N/A
N/A N/A N/A N/A
N/RA N/R N/A N/A
10.0 12.1 11.3 11.3
N/A
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Dissolved oxygen and temperature at Bonifer Acclimation Facility in 1988.

Appendix G.
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Appendix H. Bstimated number and daily rate of juvenile salmonids
captured at Westland juvenile salmonid trap in 1988. 1/

............................................................................

Chinook Non-sampled Chinook Percent
Date Steelhead salmon fish Days 2/  Steelhead salmon sampled/d

3 /26 l 57 851 1 16 893 §
L i 100 626 1 L3 108 14
3/28 2 102 1034 1 22 1116 g
3/ i 62 68 { 1 29 3
/1 13 126 0 3 { 42 100
$ /1 1 46 420 l £ 205 11
$/6 3 143 1 2 { 108 66
/8 9 63 0 I 9 'H 100
¢/9 15 3 134 l 2 62 26
/11 0 60 685 2 0 m 8
/1 0 19 1180 ] 0 120 §
4 /16 2 115 618 2 6 361 16
4 /18 0 (! 1936 ] 0 6170 §
4/ 12 I 900 2 49 464 12
{2 11 25 0 2 § 13 100
4723 3 1 0 3 1 0 100
{ /28 ] 50 0 1 3 30 100
§ /28 0 20 0 b 0 1 100
/1 1 0 0 { 0 0 100
§/75% 1] 85 0 2 12 4 100
$/1 9 101 230 3 11 122 28
§ /11 § a8 150 l 28 155 18
/1 28 92 140 I 61 193 46
$/1 36 b 295 1 19§ 167 18
S/ 26 25 150 I 102 99 2
S /15 rA] 25 250 l 150 150 11
5 /16 3] 69 320 1 11 299 2
Y {2 58 650 1 35 433 13
5 /18 11 8% 132§ 1 163 §16 9
$ /19 49 1§ 3065 1 2050 3139 2
§ /20 40 169 1920 1 1556 6573 i
5§/ 50 " 5080 1 2098 3106 2
S 32 63 3950 t 1335 2112 2
§ /2 {1 {9 1800 I 1907 1989 2
s /U 60 60 1633 l 878 8178 1
§ /25 49 51 810 l {46 464 11
3 /26 85 u 873 1 391 190 It
§ /U 91 2 500 \ 446 193 i
S /28 1 i 16§ 1 163 12§ 4
§ /89 1 ) 4360 l 2617 2072 3
$ 30 1 38 §10 1 i U9 15
3 13l 39 80 600 1 220 309 18
§/1 2 kY 380 1 n 287 12
6/2 69 66 30 1 197 188 3
§/3 i 83 250 1 130 221 29
6 /¢ i 83 30 l 56 95 61
6/5% 3§ 61 150 1 98 153 {0
6/6 0 49 90 I 69 103 i8
§/1 {0 60 130 1 92 138 4



Appendix H. continued

6§73 84 65 220 | 208 161 10
§ /9 62 18 180 1 114 106 k1
6 /10 4 3 0 i i A 100
6 /11 63 n 10 l 101 63 59
6 /13 U U 0 3 12 12 100
6 /1% 11 31 0 2 b 16 100
6 /17 13 §1 0 3 1 26 100
6 /18 13 ] 0 1 13 9 100
6 /20 2 1 0 2 1 2 100
Season 18,138 31,943
Revised 01/04/90 PTL Filenane:102:¥ESTLAGA

1/ Source: CTUIR Fisheries Office.
2/ The number of days that the trap wvas run that produced the actual sample
3/ Percentage sampled of total [ish [or the time period.
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Coded-wire tagging of juvenile saronids in 1988 for

release into the Umatilla River Basin to evaluate acclimetion.

Appendix .

Species  Brood Hatichey  Hark Size
Pd 1 al  lrrigon AD 130
chinook

salmon

Fall 87  lrrigon AD 130
chinook

salmon

Spring 87 Bonneville AD 2
chinook

sdmon

Spring al  Bonneville AD 20
chinook

salnon

Spring 87  Boareviile AD 30
chinook

sdmon

Spring 87  Bonneville AD 30
chinook

sdmon

Sme 88  Oak AdeLY 65
steelhead Springs

Smme 88 Oak Ad+LY 65
steelhead Springs

Revised 1/22/89 PTL

AD = adipose fin clip
LV = left pelvic fin clip

Hay
88

August
88

August
88

August
88

August

October
88

October
82

Release Release Tag

Honth Site
November Minthorn 27,528
88 26,602
28,113
82,243
Noverber Nr Kinthorn 27,165
88 25,704
27,642
.m-m--.
80,591
Noverber Bonifer 26,792
§8 25,691
24.566
11,049
November Nr Bonifer 26,119
88 24,193
25,405
75,797
April lonifer 25,976
a9 27537
25,934
79,497
April kr Barifer 28,136
39 28,100
24.648
80,884
Hay Kinthorn 19,102
a9 10,092
16,077
30,271
Hay %r Niathorn 10,087
89 10,092
10,081
50,266

File: 102:88CWT88A



